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GRCUND-WATER RECONNAISSANCE IN THE WESTERN PART
OF THE MOJAVE DESERT, CALIFORNIA, WITH PARTICULAR

RESPECT TO THE BORON CONTENT OF WELL WATER

By

R. S. Stone

SUMMARY AND CONCLUSIONS

Reconnaissaace geochemical studies of ground waters in the
western paré of the Mojave Desert indicate two areas that show a
.yossibility'of coﬁtainihg»ecdnomic deposits of borates.'.Thesé .'
areas'were determined by the abnormally high boron factors of the
g£5und.water3 when compared to the boron factors qf wéters sémpled‘
throushout the ares.

Ground water analyzed fr?m well 30/37—12Nlhin Red Rock Cahydn'}
showed a boron concentration of 33 ppm and a_boron factor of 10.
Detailed geoctemical prospectiné would be desirable in the large
exposed section of the Tertiary rocks in Red Rock Canyon area to
investigate the source of mineralization to the ground water.

Analyses of ground water from wells ll/6-20Al and 17L1 gbout 7T
miles east of the Kramer borate deposit show a boron concentration
and factor as high as 35 ppm and 23,_fespectively. Colemanite has
been reported from test holes drilled in this area. Well 11/6-20Al
wes drilled to a deﬁth of 712 feet, but an accurate loz of the well

was not availasble.



In general the soron coﬁcentrations and factors of ground and
surface waters throughout‘this part-of the wgstern Mojave Desert area
are less than 1.0 ppm and 1.0, respectively. A few factors were as -
high as 3.0, but this is not considered a significant factor for this
area.

Caution should always be used in the geochemical interpretation
cf grouﬁd waters as a guide to the location of mineral deposits." Low
céncéntratiens or absence of the desired mineral constituent in ground
water does not necessarily indicate the nonocéﬁfreﬁce of thé minefal..
Hydrologic conditions can be such that the'mineral“depoéit does not
affect to any appreciable degree the chemical character of the water
tapped by a2 well. TFor example, above the Kramer borate deposit a
szall gquantity of ground water of low boron concentration occcurs as
perched water. fherefore if water wells are not drilled to‘é great
enough depih to taé.the main grouﬁd—water~quy in which thé unigue
minéral is concentrated, the analyses of the water may be valueless
as a geochemicai guide.

In those areas where concentraéions of the desired mineral appear
to be high, no valid conclusion can be made until the entire ground-
water basin is hydrologically and geochemically studied to show that
a upiqpe water occurs which could possibly be accounted for by a

unique mineral source.



- INTRODUCTION

Location of the Area

The area of this reconnaissance inveétiga.tion is in the western
part of the Mojeve Desert (pl. 1) between ZL'L?OOO'md 1.18030’ west

longitude and between 314»01&5’ and 35°30% north latitude. It embraces
parsts of si.x topographic basins as defined by ’Ihompson (1929), namely:
Antelcpe, Fremout, Middle Mo,jave, Ha.rper, Cuddeback (also known as
Golden), end S».merior Valleys. In general the area lies nor'bh of
a l:lne from Ba.rstcw, to Hodge, to Kramer, to Mojave; east and south of
~the Garlock-El Paso fault zone; and wggt of a line trending rorth
fram Barstow. |

‘ This area is shown on the following topographic quadrangle maps
Searles Leke (scale l:éi0,000); Bars‘!:ow and Mojave (scale 1:125,000);
Cross Mountain, Saltdale, Randsburg, Mojave, and Castle Butte (scale
1:62,500); end Mojave, Plano, Desert Butte, Castle Butte SE, Johannesburg
SW, Kramer Borzte District (scale 1:24,000), and Cuddebeck Lake and
PilcE Knob (preliminary, scale 1:38,000).

The cutlines of the valleys investigated are shown on plate 1 snd
have been somewhat modified after Thompson (1929) ca the basis of
largex}ifscal.e topographic maps having contour‘ intervals of 50 or 25
feet instead of the 100-foot imterval of the Searles Lake quadrangle
(scale 1:250,000) availeble to Thompson. In general it is convenient
to consider these valleys as sepa.ré.te areas; although, as will be
explaired later, watersheds or topographic divides do not everywhere
coincide with ground-water divides, and at some places ground water moves

from one ground-water basin to another Eeneath topographic divides.

-



Antelope Valley, which is in the southwest corner of the Mojave
| Desert, is bordered on the west by the Tehachapi Mountains; on the
north and east by a discc;nnected chain of irregular low hills; and
on the south by the San Gabriel Mountains, which are cutside the
area studied and are not shown on plate 1. Although Thompson (1929)
shows the northern boundary of thie Antelope Valley a few miles north .
 of Rogers Lake, which is a large plays in the lowest part of the velley,
there is a large area bounded on the north by the Rand Mountains and
to the west and east by relatively low hills, all of which draing
. into Rogers Le.ka and’ may: thus be considered a part of the valley'. -
Thearee.northofU. S. Highway%é is here:lnreferredtoasthe
Borcn srea and is the only part of Antelope Valley studied in the
. present investigaticm. The Kramer borate deposits lie in the south-
- westem part of the Boron area, and the ground-water study was begun
in this area. | | |

Fremont Valley, the northwesternmost valley studied, is bounded
on the north by the El Paso Mountains, on the northwest by the
southern end of the Sierra Nevada, on the east by the Rand Mountains,
and on the south and southeast by Antelope Valley. The southern
boundary of the area has been modified after Thompson (1929)..
‘fhompsén included most of the Boron area in the Fremont Valley,

whereas, in fact, the surface drainage in this area is a part of

Antelope Valley.
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The Middle Yojave Valley of this revort includes that part of
the ¥ojave River between Hodge and Barstow. Also included is the
areal south and southeast of the Kramer Hills and the area southeast
~ of Lenwood. The reach of the Middle Mojave Valley of Thompson (1929)
between Hodge and Victorville was not included in this study.

Harper Valley, which is sbcut 15 miles west of Barstow, lies
irmediately east of the Boron srea and is adjoined an the south by
the Middle Mojave Valley. The south and southeast boundaries of the
valley are not well défmed, particularly in the vicinity of Hinkley
whéré the bounda.ry was _drawﬁ somewhat arbltrarily b_ecguse, during
periods of floods, the Mojave River has discharged into Harper Lake;
also, ground water moves northward from the Middle Mojave Valley to
Harper Valley. A
' Cuddeback Valley 1s a relatively small well-defined valley -
scutheast of Rendsburg, morth of Harper Valley, and west of Superior
Valley. This valley was termed Golden Valley by Thampson (1929) but
current usage favors Cuddeback because of the same name epplied to
‘the dry lake in the central part of the valley.

Superior Valley 1ies 1mmediately'easb ‘of Cuddeback Valley, north
and northeast of Harper Valley, and west of Coyote Valley (not shown

cn the maps). It is somewhat larger than Cuddeback Valley.



Purpose and Scope of the Iavestigation

In the autumn of 1952 the Mineral Deposits Branch of the United
States Geological Survey, in connection with its work on the Mojave
Desert project, requested the Ground Water ‘Branch of the Geological
Survey to undertake a reconnaissance ground-water investigation of
the western part of the Mojave Desert. The principal purpose of the
g:oqnd-water study was to determine, in areas of Tertiary deposits
containing known or sﬁspected borateares, whether study of the chemical .
character of ground waters or other ground-water technigues could be
used as a guide in the location of subsuifaée bbréte‘depbsité;' |
Accerdingly, the work was directed toward: (1) The collection of

availabla chenical analyses from public agencies and other sources as

well as the sampliing of wells gnd springs in the field for chemical
analysis. The dela were plotted on maps and chemical diagrams, and
were studied with particular respect to the boron concentration, as
shown on plates 4, 5, 7, and 9 to 13; (2) the canvassing of most of
the wells in the area not only to collect samples but also to determine
th; altiiude of the ground-water levels, which were used to construct
the water-level contours shown on plates 3 and 8 to provide information.
on the direétién of ground-water movement through'or witnin the several
valleys. These water-level data also provided information on the
existence of subsurface barrieré, usually fault barriers, which impede
ground-water movement; and (3) the collection of availatlie well logs
which were used to study the character of the water-bearing deposits

in areas where ground waters contained above-average concentrationé

of boron. The water-bearing deposits as exposed at the surface had

already been mapped by the Mineral Deposits Branch. The results of
the geologic mapping, modified by the author, in the light of subsurface*

information, are shown on plates 3, 8, and 12.



The investigation was begun in January 1953 in the area of the
known Kramer borate deposits near Boron, California, in order to
determine the occurrence and chemical guality of gréund waters whére
the occurrence and extent of commercial borate deposits were known iﬁ
considerable detail. Subsequently, the st;dy was expanded to include
adjacent areas in the northern parts of Fremont and Antelope Valleys.
This phase of the ihvestiéation was completed in July 1953, and a
progress report was prepared for administrative use. Thereafter,
the area of investigation was expanded to include additional areas
in the Middle Mojave, Harper, Cuddeback, énd Superior Valieys.

During the period April to July 1§53, F. . Olmsted, geologist,
Grcund Water Branch, was assigned to the project to direct the work
aéd the prevaraticn of fhe progress report mentioned. The author 5f
- the present report termiﬁated his employment with.the Geological Sur-
‘vey in Decerber 1954, before completing the report. Fred Kunkel,
geolégist, Ground Water Branch, compleﬁed the report for public
release.. ) )

The ground-water reconnaissance has been carried on by the
Geological Survey, United States Department of the Interior, under
the general supervision of J. F. Poland, district geologist of the
Ground Wéter»Branch in charge of ground-water investigations in
California, and under the immediate supervision of G. F. Worts, Jr.,
geologist in charge of the Long Beach area office. Ward Smith,
geologist in charge of the Mojave Desert project of the Mineral
Deposits Branch, directed the broad phases of the work insofar as

it is related to the overall progran.

/¢
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Fleld Methods

Inventory of Wells and Springs

The first step in this investigation was an inven'i:ory éf water
wells and springs in each of the six valleys (pl. 1) to obtain the
following data: (1) Location of well or spring by odometer traverse
or compass beer‘mg; (2) physical deseription of well or spring;

(3) determination of land-surface altitude at well or spring by
berometer or imterpolation from topographic map; (i) depth of well
by measurement or owper's reporb; (5) depth to water by measurement '
or from owner'ts report, i:f.’ measurement % impossible; (6) rate

of discharge of pumped well, flowlng well, or spring,:zj'?) driller’s A
log, casing size and perforatiomns, chemical analyses, previous water-
level nmessurements, and other available data. _

These data were listed on standard Geological Survey forms YR
wil _become a paxrt of the perma.nezrt file in the Long Beach office
of the mm where they m%e avajlable for inspection.’

A total of about 570 wells were canvassed throughout the six areas,
of which 160 wells were canvassed by personnel of the Long Beach office.
There are about 270 wells in the Boron and Koehﬁ Lake areas and about

300 wells in the Harper, Middle Mojave, Cuddeback, and Superior Valleys.



Collection of Water Samples for Chemical Analysis

Water samples were collected directly from pumped and flowing
walls and springs, and bailed from unused wells. Approximately 50
saroles were collected throughout the six basins to give a broad
areal coverage. Thé collection of water samples, however, was
unzvoidably limited by the distribution of wells and springs and
resulted in an incomplete areal coverage. Nevertheless, an effort
was made to ecollect gamples in those areas known or believed to be
underlain by sediments and volcanics of Tertiary age.

Where possiule, sampleé from pumped wells were collected directly
from tie end of the diécharge pipe, thereby avoiding possible contanm-
idation and concentration which can occur in storage and reservoir tanks
The temperalure of the water, an estimate of the flow in gallons per
. minute, and the length of time the well was pumped before sampling
were recorded when a well was sampled. The temperature, flow, and
type of discharge were also noted when sampling springs and flowing
wells. 1In addition to these data, the depth of the well, perforated
intervals, and logs were recorded whenever this information was available.

Samples were bailed from unused wells having open unobstructed casings
or from wells which could be made accessible.- On the bailing of water
samples, the volume of water bailed, drawdown, and recovery rates of
the water level were noted. This information was used to determine
whether the well was plugged or if there was free.access Tor water to

move through the perforations.
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The equipment used f01; bailing included a debtachable steel
tripod mounted on the fromt end of a2 jeed pickup, a he-inch sheave
affixed to the 'boé of the tripod, and 600 feet of 2,000-pound-test
ailrcraft cable mounted on the front winch of ‘the jeep. Two bailers,
one S~inch 0.D. by 5 feet and the other 4-inch 0.D. by 5 feet, holding
12 and 3 gallons respectively, were constmc*{:ed. -The power for

lowering and 1lifting the baﬂ.ers‘ was supplied by the jeep through
the front power takeoff. It was estimeted that from a well with
an average depth to water of 200 feet » 100 to 120 gallons per hour

could be bailed with the 8-inch bailer.



Collection of Basic Data

Considerable time was spent contacting “public and priva.i:e ageacies

to cotain copies of well logs, waber-level records, and chemical analyses.
7
Sore data were obtained from 1:1(1% Ground Watex Branchjoffice /in Long Beach,

Calif., which has been conducting a ground-water investigation in parts
of Antelope and Fremont Valleys and canvassing wells in Harper Valley.

A total of agproximately 2,000 logs of wells and chemical analyses
were collected throughout the Mojave Desert and adjacent areas. Of these,
about 200 o:‘.l-?nd water-well logs were collected for the six areas, and
80 have been field locazted. In addition, epproximately 80 analyses of
surface and ground waters were collected, and the field ldcationé of »

4O sazmling points were established. Other agencies from which data

were collecteé; are as follows: California Divisibn of Water Resources;
Celifornia Division of Oil and Gas; San Bernardino County Flood Control
District; U. S. Department of Agriculture, Salinity Laboré.tory, Riverside,
Calif?méag U. S. Bureau of Reclamation, Boulder City, Nevegda; Union
Pacific Railroad; Atchison, Topeka/ and Santa Fe Railroad; Los Angeles
Metropolitan Wa.ter District; and U, S. Geological Survey, Surface

Water Branch, San Bermardino, California. In addition, data were

obtained from private land owners, well drillers, and power compaz_xies.

Most of these data were collected by means of a portable microfilmer.
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Well-Fuxnbering System

The well-nurmbering system used by the Geological Survey in California |
shows the location of wells and springs according to the rectangular
system for the subdivision of public lend. For example, in the numper
30/37-24R3, which Was assigned to a well near Cantil in the Koehn Lake
area, the part of the mumber preceding the bar indicates the township
(T. 30 S.), the part between the bar and the hyphen shows the range
(R. 3T E.), the digits between the hyphen and the letter indicate the
section (sec. 24) ',' and thé letter indicates the 40-acre Vsubdiv:;.sion of

the section as shown in the accompanying diagram:

MJL {K (J

N [P jaq |{R

Within each LO-acre tract, the wells and springs are numbered
serially, as indicated by the final digit of the number. Thus, well

Y

30/37-24R3 is the third well to be listed in the SE;SEl sec. 2k, T. 30 S.,
R. 37 E., Mount Diablo base and meridian lines. -
Although that part of the area about north of the town of Mojave is
covered by the Mt. Diablo base and meridian lines and that pax;t to the
south by the San Bernardino base and meridian lines, no duplication in
township and range numbers results: The Mbt. Diablo numbers are from

T. 29 S, 40 T. 32 S. and from R. 36 E. to R. 47 E.; the San Bernardino

murbers are from T. 8 N. to T. 12 N. and from R. 2 W. to R. 11 W.
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As all of the wells sre either in the northwest quadrant of the
San Bernardino base and meridian lines or in the southeast quadrant
of the Mt. Dizblo base and meridian lines, the abbreviation of the
tosnship and range part of the numbers is suf:ficient.
The well-pumbering system is commonly used as a shorthand means
of describing locations of features other than wells and springs. For
example, one of the adits of the Yellow Aster Mine near Randsburg can
be described as being located in 30/40-2D. This would indicate a
location within the NW V¥ sec. 2, T. 30.S., R. 40 E., Mt. Diablo
base and meridi=n lines. These locations are not indicated on the maps.
Special cases arise where the above described well-mumbering system
is aitered. Tha follov;iﬁg are examples“of the altered well numbers used
in this repors: |
A) "A wel} located ‘in the field where the section-ﬁet'control
is poor, is denoted by the letter X in. place of the ko-acre
t;'act l:a-t'ter. well 10/ 5-32)(]: is an example of ‘this :bype of
number, and the well would be plotted on a map as X.
B) A well not located in the field but which has a2 reported
location is denoted by a dash in place of the 4O-acre
tract letter. Wells 10/5-32-1 and 10/5-32-2 are examples
of this type of number and they would be plotted on a /

map as -1 and -2, respectively.



NUMERICAL AND GRAPHIC EXPRESSION OF WATER ANALYSES

Because.chemical analyses of waters commonly are expressed in parts
per million>(ppm), the purpose of this section is to set forth the
information needed to convert analyses in parts per million to the
form-used for graphic plotting, with special reference to the tri-
linear ﬁater—anaiyses diag:am described by fiper (l?hs). The'ﬁaterial 
here presented is in part a duplication of information given by Piper,
but has been done to present é step-by—step'instruction»on how to

‘proceed from the analysis to the plotted graph.

Determined Constituents

In gemsral, natural waterg contain dnly a few dissolved constituents,
most of them in the form of cations or anions, but some in the form of
un~-iopnized compounds. The principal catiéns are calcium, magnesium,
and sodium, potassium being minor; the principal anions are bicarbonate,
sulfate, and chloride, carbonate (if present at all), nitrate, boron,
and fluoride being present in minor amounts (table 2). Un-ionized
siliga ugually is p;esent in colloidal form, and ironAusually is i
present but commonly in a concentration of less than 1 ppm. Additional
minor and rarer constituents are listed by Piper (1953, p. 3).

The usual complete analysis made by the Geological Survey includesv
determination of all the constituents listed in ths preceding paragraph
and, in addition, dissolved solids, determined by evaporation to dryness,
and specific conductance (micromhos at 2500). Hardness is éxpressed as
calcium carbonate and generally differentiated into carbonate and

noncarbonate hardness.



In

aa

many analyses dissolved solids are not determined, and specific
cqnductance'may not be available. In these analy;es, if the six
prineipal ionized constituents have been determined analytically,

a summatién of these constituents usually gives an approximate value
fcr the total dissolved solids. However, in the summation of these
constituents, expressed in parts per million, the carbonate equivalent
of the bicarbonaté concentration is used. This procedure, as‘descfibéd
by Collins (1923, p. 253), is followed to corﬁ‘orm with the value
obtained for dissolved solids by the evaporation process. In the
process of evaporation of natural water to dryness bicarbonate decom-
poses to an equivglent amount of carbon;te owing to the loss of carbon
dioxide and water, in the ratio of 61 parts by weight of bicarbonate
to<30 parté :; weigﬁ£ of carbon;te. The carbonate equivalént is
obtainéd by dividing the bicarbonate conceﬁtration,_expressed in

parts per million, by 2.03. For example:

61 ppn HCOj :
» = 30 ppm 003

2.03
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Extersion of Partial Analyses

In many partial analyses the chloride, sulfate, é.nd bicarbonate
concentrations are determined by standard laboratory techniques.
However, if sulfate is determined by the turbidity method and hardness
by the soap method, their resseedive values should be considered
approx:.mate

Cften in partial analyses sodium is not d.etermined, and calciun
and magnesium are determined only as total hardness in parts per million
%calcmm carbonate. In this type of parbial analys:.s y if the principal
anions were d.etemmed accurately, the approxmate concentration of |

sodium, in equ.ivaleths per million ,(epm) , can be determined by differ-

ence as follows:

Total gxz(a).rdness?:}&’= sum of Ca + Mg (epm)

Approxinate Na (epm) = Sum of anions (epm) - sum of Ca + Mg (epm)

In same partial analyses total hardmess is broken down into Ca and Mg
hardness. In this case the equivalents per million of hoth Ca and Mg

can be calculated by the same equation as follows:

Ca hardness (ppm)
50

= Ca (epm)

Mg har:zess (ppm) - - Mg (epm)

L \/ io/t@\/hafdpjssue.xgre‘sse'a*iﬁ\ppﬁ\of T



For plotting on the diamond field of the water-analysis diagram
(p1. 2) diﬁcussed in the following sections, the minimum partial
analysis regquired would include determination of total hardness,
sodium, bicarbonate, and carbonate. For plotting on the cation
and anion triangles as well, calcium would have to be determined
in addition to hardness, which would give magnesium by difference,
énd either chioride or sulfate among the.anions would have to be
determined; or else five of the six principal ions would havé io
be determined directlyfnwﬁoygver,_th%s méthgq §f analysis is only
approkimate and in some cases may'lead to substantial error.- It

is reccmmenged oalj where the more complete analyses are impractical.
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Conversion of Parts Per Million to Perceantage Reacting Values

The .first step prior to plotting an analysis on the water;analysis
diagran 1s to convert the constituents expressed as parts per million
(pom) to equivalents per million (epm), and then to determine the
percentage reacting values (%RV) of the individual comstituents.

The analysls as expressed in parts per million (ppm). gives a weight
relationship (the muber of unit weights of the constituent in a million
unit weights of water) end does not demonstrate the proportions of the
constituents. In order to.obtain a more useful statement of the chemical -
character, the various constituents eJ@ressed as parts per million are
cenverted to equivalents per million (epm). This conversion can be
.acccmplished in two ways: First, by dividing the parts per mi]_lion of
the censtituent by the equivalent weighty(combining weight) of the
constituent; second, by cbtaining the reciprocal of the equivalent
weight of the constituent and multiplying this value by tﬁe reported
| parts per million of the consti‘t;uent. These methods are shown in the

following equations:

Parts per million of constituent _ equivalents per million
Zequivalezrh welght of constituent N

1.
= goruivalents per million

(Parts per million) x (%@ivalent weight) s

l. The equivalent weight of an element or radical 1s that weight
which will combine chemically with the hydrogen icn,whose valence and
atomic wéight are taken as a standard of one. In order to determine
the equivalent weight, the atomic weight, if the constituent is an
element such as sodium, or the molecular weight, if the constituent is
- a radical such as sulfate, is divided by the valence of the respective

element or radical.



t can be seen from the above equations that, for amalyses in which
the constituents are reported as equivaients per rhillion, a conversion
to parts per million, if desired, can be readily accomplished as

follows:
{Equivalents per million) x (‘%quivalent weight) = gnarts per million

Table 1 shows the atomic and molecular weights, the equivalent
weights, and the reciprocaldof the equivalent weights of the common

and some of the minor constituents of natural waters (the ions included

in the usual|Geological Surveycomplete analysis).
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Tuble l.~ Factors for converting parts per million

to equivelents per million

Atomic or Reciprocal
Constituent molecular Equivalent of
weight welight equivalent
weight
Cations
Calcium (Ca) 40.08 20.0k4 & .0499
Megnesium (M) 24,32 12.16 .0822
Sodium {fa) 23.00 23.00 .0k35
Potassiun (X) 39.10 39.10 .0256
Anions
Carbonate {C0,) 60.02 30.01 .0333
Bicarbonate (HCS ) 61.02 61.02 .0L64
Sulrate (sa,3 96.06 48.03 .0208
Chioride (c1 35.46 35.46 .0282 -
Fuoride (F) 19.00 19.00 .0526
Nitrate. (1\103 ) 62.01 62.01 0161
10.82 3.61 2770

Boron - (B)




In a2 natursl water the total equivalents of cations should egual
the total of the anions. Therefore, the sum of the equivalents per
million of cations and anions for an analysis affords a ready means
of checking the accuracy of the analytical work unless one of the

cptpiradd Smatidty
ions has been calculated by difference. The -Quadity—ofizter—Branch

considers a 2-percent unbalance :m sum of cations versus anions as the
.. s
VS /7 Y1

&i&t-cﬂpewﬂe, error in an a.nal.,rsis of natural water.

A third method of expressing the chemical analysis of a natural
water 1s the percertage reacting value (%RV) of the various constituents.
This value is calculated from the eguivalents per million and is the
ratio of the individual cation (or anion) to the sum of a1l the cations
(or epicns) expressed as a percentage. For example:

Sauivalents per million of Na
squivalents per miilion of The catioms 100 = %RV Na

1
i
0
i

_-emuivalents per million of HCOs e _d
ot m*valents per million of tne anions x 100 = %RV HCO3

\\%\g

The percextage reacting values so determined for each cation and anion
are plotted cn the water-analysis diagram.

Any unbalance in the analysis is adjusted automatically during the
calculation of percentage reacting values by obtaininz the percentage
relationship of the individual cations or anions in equivalents per
million to the sum of 2ll the cations /(or anions;). By this means, the
sum of percentage reacting values of the cations and anions each will

equal 100 percent.

A = OLO0GICA
p y. %‘ %\,0 [ 80/;?'
7" MENLO PARK €\

[ S I e b

i
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Plotting Analyses on the Water-Analysis Diagram

The mechanics of plotting the percentage reacting values on the
water-analysis diagram are relatively simple and can be done in several
wayse. Teable 2 shows four complete analyses in all three forms of
expression. The percentage reacting values of the constituents in
these analyses are plctted on plate 2, a water-analysis diagram. The
diagram has three separate fields for plotting, two triangles at the
lower left and lcwer right, respectively, and en intervening diamond-
shaped field. The percentage scales in all three fields read from
zero to 100 percent, ;%E\th the fields being marked off in divisions
of //2? nercent. \Aﬂ,ﬁiﬂwﬁ{_gfw@?g A

In plotting the percentage reacting values, the minor constituents

are grouped wiﬁ:. the_ major ions :to which they‘ are related. For exan;ple,
potassium is grduped w:t.th sodium, carbonate (and boron, if present as |
tetraborate) with bicarbonate, and flucride and nitrate with chloride.

The caticns, calcium, magnesium, and scdium plus potassium} are
plctted in the triangle to the lower left, and the anions, bicarbonate
plus carbonate, sulfate, and chloride /axe plotted in the triangle to the
lower right. These plots show the relative propcrtions of the principal
constituents of natural water on the basis of the percentage reacting
values. The intervening diamond-shaped field shows the gereral chemical
character of the water. The arrows along the sides of the three fields
point to the direction of 100 percent of the cation or anicn indlcated
by the chemical symbol accompanying the arrow. Thus, each of the vertices
in thé tfiangular fields is a 100-percent point for one of the respective

cations or anions and the opposite side of the triangle is the zero base.



4;. A L ,-!7':'“‘*/:‘\" 29
0{; ‘?'{'f?"’"’ "‘*ff“f’i‘f' ’ ],f‘“’ A ,,,,J baahi
U folie R SRS T
Table 2.~ Anslyses of selected California waters a
[Azalyses by SpatdtyoRetetersBesnek, Cecloglcal survey/
Apalyses 1 i 2 3 L
Constit- / . -
uents 1n | P¥U | Pm | %y | pom | epn | %y | ppm | epm | fry | ppm | epm | v,
Ca 4.0 {0.200; 53.3! 175! 8.73| 27.4+| 303|15.12| 20.6| L4.5/0.225} 5.5
i "
Mg 1.2 {0,099 26,41 192{15.79{ 49.5 391 3.20] L.b «5] .Okl| 1.0
Na 1.4 j0.061] 16.3] 168! 7.31] 22.9{1,260/54.8 | Th.6| 87 |3.783) 92.4
X g.6 {0.015f 4.0l 2.8] 0.071 0.2] 13| 0.33] o0.k| 1.7} .043] 1.3
Total / Iy
/rfations 0.375{100,0 31.90{100.0 73.46100.0 . 092100.1]
co; o ‘lo.0 0 0
HCO3 119 10.311 9.3] 212| 3.47] 10.7] 126] 2.06] 2.7[200 [3.278] 78.6
SOy 2.0 |0.082] 10.7/1,26026.23] &.3] 398} 8.29] 11.0] 1.4 .029]. 0.7
a 1.2 10,034 8.7 58! 1.64 5.112,31065.2 | 86.2]29 | .818] 19.4
F d.1 |0.005| 1.3] o | 0.2 0.oa| o0.0] .5].026| 0.4
7 . . \ .
NO3 0.4 {0.000 591 0.95! 2.9! 5.44 0.09{ 0.1| 1.4} .023] 0.5
Total
Anions 0.392{100.0 32.29{100.0 7565 {100.0 4174 {100.0
Si0 8.4 k6 54 19
Fe d.o .0l
Baron d.o1 1.46 1.40
Sum 28 2,070 4,450 ool
giec. cozsxd.
a cggg%?f 35.2 2,450 7,540
Percent
scdium 16 23 (F] 92
l. A pi—
R A AR YY) B 2
e ﬂ/](’v\ﬁ «éﬁub/,,,ﬁ?ﬁ ;*f ?;LE&'F"{E‘;’ » ‘_l)/')/’}/ f /&);\.
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The percentage reacting values of the cations and anions can be
plotted as a point in their resvective triangles. This gives one point
in =ach triangls. Projection of these points into the diamond-shaped
field gives a point, at the intersection of the projections,.that
craracterizes the water as a whole. The independent plotting of a
point in the diamond field gives a check on the accuracy of the triple .
plot, for if the intersection of projections drawn from the points in
the tri fiélds coincides with the independent point plot in the
diamond field, the plot is correct.

The point piot on the water-analysis diagram does noﬁ indicate
fhe concentration of dissolved solids. If it is desired to compare -
several walers for concentration as well as general character, the
concentration may be indicated‘by drawing a circle centered at the
proper point on the diamond field, having an area or a diameter in
propcr%iOn, direct of logarithmic, to the coﬁcentration, In this
report such & comparison has not been made.

For office-study purposes all analyses shown on plates 5, T, 10,
11, and 13 were plotted on the cation and anion triangles as well as
on the central diamond, which only is shown. The anion and cation
plots did not indicate any peculiar characteristics and therefore

were not included.



Utiliby of the Water-Analysis Diagram

The water-analysis ch.a'gra_zx has proved to be a useful aid in the
‘study of the chemiczl character of natural waters. Rumerous natural
chemical changes, which surface and especizlly ground waters undergo,
can pe visually and graphically demonstrated by means of this diagram.
m-:éf—exchange 3 mcnratetrtermeckcetion—uchaage ‘sulfate rednc'blon,
and the Impair—ent or improvement of water qualt%t} by the mixing of
wvaters are some of the geochemical phenomena wakeh can be shown on the
dizgram. Generally, however, plots of natural wa‘l;ers » contaminated
waters of .increasing concentrations, and of possible contaminants do
not of themselves dembnstrate the source of contamination, chiefly
becé.use gakion exchange diverts the plot of contaminated waters from

' the "blend-lines" between plots of natural water and possible contaminants.
The dian -ond-snaned field of the diagram (nl. 2) can be subdivided mto
several dlst net fields in which waters of a particular caenical
character fall (Piper and Garrett, 1953, p. 1k). These fields (pl. 2)
are as follows: (A) Alkalies and strong acids dominants @rimary salinitﬁ;

(B) noncarbonate hardnesss alkaline earths and strong acids dominent,

Csecond.ery salinit?; (C) carbonate alkalij weak acids and alkalies dcminant/

(primery alkalinit}; (D) carbonate hardness; alkaline earths and weak

: alfalinity)
acids dominant / (secondary qsaé.-inity, (E) alkalinity or sa._inity not

dominant. '
One of the mailn puzz'poses of the water-analysis Vdia.gram is to show

the different types of water in an area, and this it does most success~

fully. However, many problems concerning the chemical chara.cter of water

:wf 2] b(
capnot be solved using the dilagram }a.nd any conclusions should be carefully

drawn s errlStem
L J
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In this report, terms describing the general chemical character
of waters that are of primary or secondary salinity or of vrimery or -
secondory alkalinity are used in particular senses, as in the following
exarples: (1) "calcium chloride designates a water in which the calcium
amounts to 50 percent or more of the bases and chloride to 50 percent
or more of the acids,in chemical equivalents; (2) "sodium sulfate chloride"
designates a waﬁe:: in which the sodium amounts tohslo perce'nt or more a
of the bases in chemical equivalents, and the sulfate and chloride are
the two major mt neither one exceeds 50 percent in chemical
equivalents. Vaters that are not dominantly alkaline or saline (Piper

and Carrett, 1953, p. 1b4) are not identified as a specifiec type.

(See vi. 3)



Boron Factor

.

In studying the boron concentrations in the zround waters of the
western part of the Mojave Desert, it was found that, when considering
the econcmic concentrations of boron, the "boron factor"” as used by
J. A. Lozan (personal communication, 1953) was more significant than
the boron concentration alome. The boron factor is derived from the
relation of borsn in parts per million to am adjusted value of the
specific conductance. Thé value of.specific conductance in micromhos,
which is K x 10° at 25°C, is adjusted to K x 103 at 25°C. Therefore,
a water containing 1 ppm of boron and a specific conductance 1,000
micromhos would have an adjusted specific conductance of 1 and a boron

facteor of 1, as follows:

Boron factor = Boron (ppm) _ 1 =1
Kx10 T

Tnis relationship of the boron concentration to the adjusted specific
conductance allows a more critical evaluation of the significance of
the boron concentration when the economic potential is being considered.
The majority of the‘samples collected in the areas studied show a
boron factor of 1 orvless. A considerable number rangs from 1 to 2.5
and a few show significant boron factors of 10 or higher.

The following comparison of several analyses is made in order to
demonstrate the significance of the boroa factor over the aktsolute
concentration of boron in the ground water. A water from well 30/38-2LF1
In the Koehn Lake area showed a boron concentration of:gg:ppm; which is'
approximately 50 times greater than the average boron concentration

throughout the several areas. However, the specific conductance of
this water is on the order of 20,000 micromhos, which is approximately
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35 tires greater than the average specific conductance. nus, the
boron factor for the water from this well is 2.5, wkich is not sig-
nificantly higher than the boron factor of many of the ground waters

throughout the area.

17t 20A) near
The ground water analyzed from wells 11/6-3F+ and 3¥Bdie the
Boron area showed a specifie conductance slightly higher than those
i) So0

throaghout the area, being on the order of<&reev micromhos. The boron
concentrations ranged from 20 to 35 ppm and the boron factor ranged

from 13 to 24. The boron factor of this water averaged 18 times more

than the average boronrféétof'th£5ugﬁbu£ the area.
These exa—pics demonstrate the necessity of cautlon in inter-
preting the significance of the boron congentration in ground water.
A hizh boron concentration can be achieved by the concentration of
grbund water by evapofation in local aréaé and does'not neces;afily
'indicazé‘a ﬁnique mineral source whicﬁ.is being introdﬁced in£6 tﬁe
ground water. Thus, the average concentrations of dissolved solids
or the specific conductance and the average boron conzentrations of
all the ground waters throughout the area under investigatica were
used as a basis of comparison when it waé suspected that a unique
boron water was found. For example, if the average type of water
in the Boron and Koehn Lake areas were concentréted Lo tolsc times,
the water would be similar to the more éoncentrated waters in the
vicinity of Koehn Lake, inﬁicating no gignificance to an appareatly

nigh concentration in the naturally concentrated water.
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Chenical Symbols Used on laps

. The chenmical character of the ground vaters also is summarized by
use of syribols on plates 4, 9, and 12. A typical set of symbols and
their meaning as ti:ey apply to a well or spring is as follows: |

84.8 - 0.9

1890
A .

CL (367)

0.5

The center of the geometric symbol ( g ) 'is at the location of the
well or spring on the map, and ’ched é}ymbol indicates the character of
the water {calcium chloride in this example) as shown on plate 2. The
letter and mmber below the geometric symbol indicate the well number
(C1) a2s deseribed in the well-mumbering system. ‘The rumber in paren-
thesis is the depth of the well in feet (30"{) ‘

The mumcer in the numerator of the fracticn preced:mg the decima.l
pé)int is the percent reacting value of the calcium and magnesium
combined (8%). The pumber to the right of the decimel point is the
percentage reacting value of the carbonate and bicarbonate combined (8).
The rumber to the right of the dash 1s the concerntration of the boron,
in parts per million (0.9). The denominator of the fraction is the
_ specific conductance in micromhos at 25°C (1,89C). The rupber. to the

right of the fraction is the boron factor (0.5).



DEZCRIPTION OF GROUND-WATER AREAS

In all the areas canvassed water wells tap relatively thick

sections of alluvium of Quaternary and possibly late Tertiary age.

These deposits contain grcund water,. a.nd yleld water to wells at
‘/ Y 5(),{,,« AL
raztes ranging from a fe Ato several thousa.nd gallons per mimute.

Unfortunately, most of the ﬁsed wells were concentrated in local

areas throughcut most of the westernm part of the hogave Desert,
and for these there was inadeq_uate perfora‘biomand well#de‘oth@
-/

| dnforemtion As a2 result) the mtemretation of the hydrologic ~ - -

ard quality-ofwater conditions was somewhat difficult. The water-

level : .eaf'urerento made during the well canvass have been used to

construct, where possible, water-level contours, which are shown

cn plates 3 and 3. In areas where wells are sparse no contours were

drawvn.
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Boron Area of Antelope Valley

Geology and Physiography

The Boron area of this report (pl. 1) is in the northeas%
of Antelope Valley) extendipg north from U. S. Highway 466 to the Rand
Mourtains. Most of i_;he runoff from 'bhisi area drains southward to the
north end of Rogers Lake or to the numerous small playas several miles
to the north.

Throughout most of the area (pl. 3) extensive granitic cubtcrops
occur, In tl:.e sog"cherh part cohsiderable l‘er%&eaj; voléanic and
clastic rock’.;,cgcu*ye:l}'ong with the crystalline rocks. Several major

orthwest-trending and a few east-trending famlts traverse parts of

3

the area. The Xramer borate deposit is about 3 miles northwest of
-the town of 3cron and is associated with the Tertiary volcanics

which erop out ir the vicinity of the deposit.
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Occurrence and Movement of Ground Water

Most of the ‘ground water in Antelove Valley is derived from
precipitation that falls on the higher parts of theVSan Gabriel and
Tehachapi Mountains, south of the area covered by this report. In
the Boron ares, as shown by water-level contours (pl. 3), ground
water moves generally southward, the gradient being approximately
10 feet to the mile from well 12/8-34A1, 9 miles northwest of Borom,
to well 11/8-15C1, 6 miles northwest of Boron. Irmediately south of
well 11/8-1501 2 vartly buried basalt ridge probabvly acts as a barrier
impeding ground-water mo?ement from the north. As the bérrier, which
is parallel to the north ends of secs. 14, 15, and 16, T. 11 N.,

R. 3 %., is crossed there is a displacement of water levels betwesn
‘wells 13/3-15c1 and_EOHl of about 70 feet in 2 miles. The basalt
forming txzis ridge, which dips below the Kramer.borate deposit,
‘together wifh the clay bed, which overlies the boraté deposit bereath
the valley flioor, efféctively prevent ground water from‘coming in
contact with the deposit.

Approximately 3 to L miles east of Boron there is a ground-water
divide, east of which ground water moves eastward into Harper Valley,
and west of whicb water moves westward. From the wide spacing of
the contours (pl. 3), it would seem that westward movement is
relatively slow and that only a small volume of grouand watar moves
in that direction. The spacing of the contours suggests also that a
somewhat greater volume of ground water moves intc the vallicy west of

Boron from the north.



Incomolete geophysical data, geologic mapping of the uncconsolidated
deposits oy tie—trownd—eter Sranch, and well logs suggest that the
ground wster moving from the north is restricted to relatively narrow
and thin deposits of older alluvium between the ridges of thé basalt
and tuff beds. Suoply wells 11/8-211 and 22 of the Pacific Coast
Borzx Co. are located on the north side of the postulated ground-water
‘barrier in 11/8-15. These wells tap relatively coarse sections of
older alluvium that have a high percentagéd basaltic sand and gravel.

The water-level contou;s on plate 3 §h¢; that ground-water discharge
from the RBoron arsa occurs through the'alluw}ial— deposits in a "narrows"
between essentia:i.ly non-water-~bearing rocks/principally in secs. .l'T and
18, T. i1 ¥., R. § W. This outlet is the only area of subsurface

& q bl
cutZlow nct cxly for the Borom area but also for Antelope Valle:if The

. . ground water sO aischarged moves northwest into the Koehn Lake area

(pl. 3).
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Chermical Character of Grouand Water

In the Boron area a special effort was rmade to determine whather
useful geochamical guldes to economic sources of boron could be devel-
cpad. Efforts were made to collect as man& water samples as possible
in 2ad around ths borate cre body in order to determine the relation
between the ground water and-a known ore\depgsit. Thirtéen water
saﬁples ware collected and analyzed and three additional analyses
were obtained from the Survey's files. With the exception of three
sampleé;:two taken immediately above the ore'bo&y'during cdring oper-
ations and one from well 11/8-22El of unknown depth on the western
fringe of tha ore bédy, no significantly.large concentrations of
boror were found in the samples analyzed.

- In gereral the ground water of the Boron area can be classed as a
sodiﬁm sulfate cbloridé water. (See pls. Q,Ih, and 5.) Analyses of
water from the Pacific Coast Borax Co. well 11/8-2N1, several miles
north of the ore body, and well 31/41-31N1, 11 miles northeast of the
ore body, showed rather similar compoéitions. .The specific conductancé
of the water from each of the wglls is on the order of 800, ané the
boron concentrations and factors are, respectively, 0.6 ppm and C.7
far both wells. The Bicarbonate énd sulfate concentrations in well
11/8-2Nl are 205 and 93 ppm, respectively, and in well 3l/hl;3lNl
are 126 and 154 ppm, respectively.

The blend of ground waters moving southwest from weil 11/8-2m81
and west from well 11/8-24D1 is shown by the analysis of water from
well ll/8-é0H2 and in general suggests an overall increase in the
percentage of calcium and magnesium. This increase could be accounted

for by the leaching cf Tertiary continental deposits which contain limy 5

marl and limestone. However, the specific conductance and boron concentratians !
!



of waters to the southwest are comparable to the waters to the north.
Water from well 11/8-24B1 does not show this increase of caleciur, but
it is reported that the well in part is drilled in consolidated basalt
and does not tap water in the main part of the basin.

| fnalyses of waters from wells 11/8-26J1 and 10/7-3D1, which are
res_oectivcly 1.5 miles south and 5 miles southeast of the ore body,
show a greater concem:ra'tion of dissolved solids and boron than that
from well 11/8-231, which is north of the ore body' also the relai.:i;;/e
concerrtratloa}of sul.ate and chlorlde Y £ to the bicarbonate
concentration Wnigher The soeclfic cond;lctances of the waters . |
from wells 11/_8-26Jl and 10/7-3DL are, respectively, 1,351 and 2,070
and the boron concentration and factors are, respectively, 1.3'.ppm o
- and 1.1, 2rd 4.5 pom and 2.2. The reasons for these differences are
.not obviocus. The presence of boron minerals has bcen repofbed f_rom
rumerocus test holes north and upg.radient‘ f."rom :{-,hefse water wells. The
leaching of ;bhese reported borates from the sediments could account
for the increase of the boron and the increased concentration in the
wells south and southeast of the ore body.

.The sarples collected.w shoved significant boron factors were
within the ares of the borate deposits. The sample collected from
well 11/8-22E1 on the western fringe of the ore body is similar in
chemical character to the ground water sampleo. from neighboring wells.
The specific conductance is 1,150, and the water remains a sodium sulfate
chloride type. The concentration of boron is 14 pom, and the boron
factor is 12.2. This would seem to indicate that the ground water in

this vart of the area is in contact with borate-bearing deposits or

is being contaminated by the ore body. Heweves, the ground water in
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that part of the area vhere t’*:e r2in sodiunm borates are found is

verched above the ore body and is not believed to be contaminated by
the cre. However, so far as could be determined very litt'le water

is perched above the ore body, and it is doubtful whether a significant
amcunt of water moves downgradient from the ;:re body.

Analyses of perched water collected a,bove the main ofe body during
thb coring of est well 11/ 8-24D1 indicate thet the water was contaminated
by shale that immediately overlies the ore body. The specific conductance
of this water is 1,590, and the concentration of boron 15 exceedingly
high--31% ppm with a boron factor of 158. ‘The sulfat;::hloride concen-
trations of this water are comparable to those in the ground waters
scuth and socutheast of the ore body. Another interesting feature of
this wa‘cér is ':ne umsually high concentfati&n of carbonate, reported
as 357 o ar_a is reported to be almost entirely sodium carﬁonate.

. The éélcim)%!—:.esimg)and bicarbonate” concentrations are- only a few -
parts ver mitliion. In most natural ground and surface waters the
concentration of the bicarbonate ion is much greater than that of
the carbonate ion, which.commonly is only a few parts per million.
‘In all probability the grt—;en borate-rich shale is the source of the
$dsh sodium carbonate cereentyabion.

In speculating on the origin of the Kramer borate deposits and
thé relation of both ground and surface waters to the genesis of the
deposit, the meager data are inconclusive. From the available geologic,
 hydrologic, and geophysical data it appears that the Kramer borate

deposit is of local origin, probebly related to the extrusion of the
basalt flows of Tertiary age which underlie the borate deposit. The Py
: 4
(.‘%w"’"‘; a2 grrans
miltiple<basin hypothesis for the formation of saline depos s’r does

not seem applicable as an explanation for the origin of the deposit,



and no evidence could be found to substantiate the XKramer basin as
paxrt of a series of basins. The Kramer deposit aprnears to have

A
M/W —f"/
fow"ecz in an :.bolated ;ault oas:m vhJ.c’z may have been lisimead

The relation of ground and surface waters to the formation of the
deposit appears to be of only minor significance. The original boron
source may have been a sodium bicarbonate. water highly concentrated in
boron, comparshle to hot—spring waters locally found today in some
parts of California. The high percentage of carbonate in the clays
of ‘t:he.ore body woeuld tend to indicate a bicarbonate water as thé
original source cf mineralization. Ground or surface waters comter-
porapecusly, ar at a later time, appear to have altered somewhat the
cherical charasciter of the 'bora.teé around the fringes of the ore body
by suozlying the necessary calcium for the formation of colemanite
end uiex:.“.‘ . Because the geolggic nistory a;nd the 'hydi'ology' of the
ancestral basin are extremely coz:zélex and have not be.en resos).ved, _4
the manner in which the minera;l.ization occurred within the basin is
not known.

Ooviocusly, the hydrologic and geologic conditions which have
éxisted since the fcrma.tion 9f tlg_e ore body were favorsble to the
preservatioa of the Kramer borate deposits. The relatively arid
conditions und.er which fanglomerate accumilated cver the ore body
reduced to a minimum the leaching and removal of the scluble bor te;.,

iy
The underlying basalt, which crops out ncrth of the ore body a.nddfoms

&
the.-prosaule—grcxmd—water barrier, mey have prevented ground water from
leaching the deposit to any great extent. It seems reasonable to

conclude that if a substantial supply of ground water had saturated and



noved nast the ore body, a substantial oart of the borates night have
been removed and concentrated as salines in areas of evaporation downe-
gradi?at from the ore body, such as the Keehn Lake area of}ggcent timegi
However, no areazs of concentrated borates were found in the ground-

water drainage system as it exists today.



Koehn Lake Area of Fremont Valley

Geology and Physiography
v W
The Koehn Lzke area and the north vart of /Chaffee S=win are within
the bcupdaries of Fremont 'Valley (pl. 1). For this investigation only
the Koehn Lake area (pl. 3) was studied. The Xoehn Lake area is
bounded on the south by the Muroe fault, on the west and north by the

Gazflock-El Paso fault zone, and on the east and southeast by the

. consolidated ‘rocks of the Rand Mountains.

The loweét part of the Koehn Lake area 1s occupied by a moist pia,ya
known as Xoehn I ake (temed Ka.ne oor Cane Lake in some es.rll.er re"oo*'ts)
which has an al‘citude of about l ,900 f;e.i‘:--abmt 370 feet lower than
Rogers Lake, which 1s the lowest part of Antelope Valley. There is no
surface drainage between Antelope and Fremont Valleys, but Thompson (1929, -
p. 208) suggested the possibility that during a period of greater pre-
cipitation in the Pleistocene epoch a lake may ﬁave'.gxistéd in Antelope
Valley which may have overfl;wed f.o Koehn Lai{e thr&ugh thé ﬁow a;'!.luviatéd
gap ncrthvest of Rogers Lake in sees. 17 and 18, T. 11 N., R. 9 W.

" The XKoehn Lake area 1s of particular interest in the present investi-
gation because it is the ultimate destiration of ground water in both
_Aﬁtelope and Fremont Valleys and also because of the deposits of neariy
puré sodium chlbrid.e and gypsum which occur alcng the northwestern margin
of the lake. One borax test hole, 30/38-2kF1, was drilled to a depth of
550 feet near the southern margin of Koehn Lake, bt..u no borates were

S -
encotmtered. Ulexite has been reported in this vicipity by Gale (mapr

Wm/&u M 2

rept.). In addition, ulexite cottonfballs" have been mined near.the

(\ surface of the soil northwest of Koelm Lake in seec. 8, T. 30 S., R. 38 E.
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Occurrence and lovement cf Ground Jater

Cround water in appreciable quantities ocecurs in the-gnconsolidated
alluvial devosits of the XKoehn Lake area. AlY g? the ground water in
the basin is derived from precipitation within the drainage baoln.ag%/
from subsurface flow out of Antelope Valley. This water and—raber—fwmen
%ha-aéées=a£‘the-v=&&ey-moveAtcward the lowest part of the basin,where
it discharges by evaporation frbﬁ the moist surface of Koehn Lake, by
trenspiration from plants whose roots draw water from gicund water, and
b%f}%&“ At e ,/3*

‘ Tplrrige ion aad’flowig?om wells and springs. By far the gregtest
quantity of water éZ;es from the southwest. Several miles south of
Koetm Lake ir an area of rather recent large-scale agricultural develop-
mert, irrigation wells have been conatructed that locally have reported
yielaa cf as much as 4,000 gpm (gallons per mimute).

Part of the ground-water underflow is from Anﬁelcpe Valle&, whiéh
moves into the hoehn Lake area through an alluviated gap between Castle
and Desert Buttes, and pa.rt is f‘romﬁaffee ==dn across the Muroc fault.
The Maroe fault, which is the sauthern boundary of the Kcehn Lake area,
is en effective, though not complete, ground-water barrier along its
northwest extemsion. Water levels on the scuthwest side of the fault
in Chaffee Basin are as rmuch as 400 feet higher than thcss on the north-
éﬁg% side of the fault. However, water-level contcurs show that there
is movenent northward away from the fault, indicating leckage through or
over this barrier. The southeast extension of the Maroc fauwlt in the
Boron area does not éppear to act as a barrier to the movement of
ground water. Wells 11/9-31ﬁl and 30Q%,which afe on opposite sides of

the possible southeast extenolon of the faul?)do not show disparities

-

in water level.

A



The water-level gradient (pl. 3) through the aliuvial valley 3 %o
5 miles west of Castle Butte is approximately 15 feet per mile westward,
but it flatiens considerably at about the west edge of R. 38 E. This
profile is shown on plate 6. The cause of the apparent ground-water
"nose" in the eastern part of T. 32 S., R. 37 E., is not known, but
gecpysical data suggest an undefined structural change in this part
of the area.’ )

The C—arléck fault, which strikes along the northwest side 'of Koehn
Lake, is a groumd-water barrier as indicated by about a 190-foot dis-
placement in water levels at the town of Garlock and by springs along
| the promirert escarpment about 2 miles to the southwest.

The steep Lkydraulic gradient in the area 9 miles south-southwest
of Keern Lake and the flat gradient ‘in' the area '!:;o the: nbrth s’cror;gly |
suggest the presence of a ground-water ba:'rrier near or .along the abrupt .
change in z—adient. If a barrier exists, it/ ;ﬁff:faﬁéﬁ;};} related to

the .smthwest—"*-ending fault zone shown along the north side of the

Rand Mountains. .
o :
Hydrologic conditions :Lr}‘ Koehn Lake area are compl>x, and it appears
thet in addition to unconfined water there are several zones cf confined
water as well as semiperched water. A detailed interpretation of these

several water-bearing zones was beyond the scope of this investigation.
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Chemical Character cf Ground Water

As indiceted by water analyses for wells 12/10-35P1, 32/37-2un2,
and 32/38-32Hl, the ground water that moves northward from Antelope
Valley between Castle and Desert Buttes is of the sodium sulfate chloride
type. (Sees pls. 4 and 7.) The specific conductance is on the order of
800 and.the boron concentration and factor are, respectively, about 0.k
Trm and O.k. Theu§onééntrations of bicarbonafe, sulfate, énd chloride
average about 220, 100, and 80 ppm, respectively.

Fron this area northward to Koehn lLake a series of samples were
collected from wells along a l1l2-mile reach. A progressive decrease
in the percent;;e of sodium occurred from 83 in well 12/10-35P1, east
of Desart Butte, to 47 in well 30/37-3601, a few mi;es west of Koehn
Iak=. This Jecrease was enough to change the water from the sodium
type t0 che in which nb cation exceeded 50 percent. ‘Tﬁe-specific con-
éu:taaée‘of:the water averaged about 800, the boron concentrafién’and
factor, respectively, averaging about 1.0 ppm and 1.2. Possible re-
charge from the west together with the ground water crossing the Muroc
fault end mixing with tlie water moving northward from Antelcope Valley
could account for the change in quality of water. The decrease from
‘ 83 to 47 percent sodium is not the normal directica for base exchange.
Generally, base exchange involves the replacement of scdium ions, held
in the sediment or soil, by the-calcium_and magnesivm ions in the grouﬁd
water, thereby increasing the concentration of sodium and decreasing the
calcium and magnesium in the ground water. However, base exchange is
reversible, so that under certain conditions an increase in the concen-
tration of calcium and magnesium in the ground vater and a proportionate

decrease in the amcunt of sodium could occur.

]



Another significant change in the character of ground water moving
ﬁofth toward Koehn Lake is the increase in the bicarbonate concentration,
with a corresponding decrease in the sulfate and chloride concentrations.
The bicarbonate concentration averages aboqt 300 pﬁm and the sulfate and
chloride concentrations average about 130 and 25 ppm, respectively. The
beron conceatration and factor are usually less than 1l pom and 1.0, re-
spectiveiy. Possible mixing of water moving from the vicinity of Jaw
Bone Canyon to the west with that from the south could account for the
change in chemical character.

Ground water moving from the north and northwest, principally from
the area of Red Rock Canyon, is of the sodium sulfate type. Analysis of
water fron well 30/37-iéN; in the wash of Red Rock Canyon shows a

- _
conductance of 3,480, with sulfate, chloride, and bicarbonate

soesifi;

(2]

‘concentrations of 93h h27, and 196 ppm, respectively. The sodium
concenﬁration is on the order of 800 ‘prat and thﬂ calclum and magnesium
concentrations total less than 60 ppm. The boron concentration and
factor are respectively 33 ppm and ;2551 This relatively high boron
factor is significant and suggests the possibility of borate mineral-
ization in the large exposed section of Tertiafy volcanics and clastics
in the vicinity of Red Rock Canyon. This area has been nmapped by Dibbiee
(1952) but no borate deposits were found. However, ulexite "cottonballs"
have been found in the,uppe; few feet of soil several miles southeast

Qf the mouth of Red Rock Canyon. It is possible that the boraﬁes are
disseminated throughout parts of the Tertiary section and that no dis-
tinct deposit occurs. It would seem feasouable to conclude that the

source of the borates in the valley north of Koehn Lake is Red Rock Canyon.
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Scrples collected from surings along the Xl Paso and Garlock Fauls
zones north of Koehn Leke have boron concentrations and factors , respec-
tively, on the order of 1 ppm and 1.0.

Ground water moving toward K%ehn Lake fror the northeast is comparable
to the sodiun sulfate c‘xloride% that moves toward Koehn Lake from
the south. The specific conductance is on the order of_l ,100, and the
boron concentration and factor are, resvectively, somewhat higher than
1l pom and 1.2,

The area in and around Koehn Lake exhibits the hydrologic and

b

‘geochemical ecrplexities which arise in many of the desert basins of
interior drair=ge. Although the principal movement of ground water is
from-the south, scme waters of diversified chemical cheracter reach
the iske ares from the north, east, and west. The chemical a.nalyses
indica*f;‘ six distinet types of' ground water in and around Koehn Lake.
They aie: (2) sodium sulfate-ﬂchloride, (2) sodium sulfate, (3) sodium
chioride, (4} calecium bicarbonate, (5) calcium chloride, and (&) waters
in which alkalinity or salinity are not dominent. (See »ls. 2 and T.)
The specific conductance of ground water in and arcund Xoehn Lake
ranges from about TOO0 to 20,000. The boron concentrations and factors
range, respectively, from 0.4 to 51 ppm and from 0.2 to 10, Water fronm
well 30/38-2&1 which has a depth of 500 feet has a specific conductance
on the order of 20,000 and a boron concentration and factor of 51 ppm
and 2.5, respectively. The analysis shows that the ground waters south-
east of Koehn Lake are highly concentrated, probably *:;; to evaporation
of ground water éuring the deposition of the deposits and to lack of

ground-vater movement through the area. Koehn Lake is the "sink" for
: =

'all ground water in Fremont Valley.
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“lowing weil 30/38-871 )or_‘x,.f/the vestern edge of Xoehn Lake, has a
specific conductance of 7‘,3-519—‘?—; The concentraticzns of chloride, suifate,
and bicarctonate are, respectively, 2,130, 535, '253 oor:, the sodium
concentration is 1 ,63@ ppm)and the calcium and magnesium concentrations
are only 59 and 1L ppm, respectively. This is a sodium chloride water
and is radically different from the ground waters from other sources
moving toward "mel:m Lake. In addition, sémples collected from wells;
on the southeasterr edge and several miles east of the lake were sodium
chloride t;=e- waters. Several miles south and southwest of Koehn Lake,
wells 30/38-3200 ard 30/38-34CL yielded a calcium chloride 4sme water.
The reasons Zor the diverse chemical character of ground waters around
the la.l«:-e. are rot understood fully, bu{'. in pa.rb probably are caused by
base exchange =nd in part are lmown' to re@lt from the deposits through
which the ground waters move to reach the lake. |

Tne diversity of the ground waters él:osely éarallels ‘Ehé divé'rsit&

of the sedirmertation and mineralization of the area. Within an area of

~ s
"7.,
X?

a fe«r';g'f‘ies ulexite "cottonballs," sodium chloride, and c~lciwn sulfate
were mined at one time. The concentrations of ground waters, temperature;(,
mmidity, solubilities, end base exchange are among the nost prominent
environmental factors in influencing the mineré.lizatior of saline playas.
The reasons why sodium chloride is deposited at a certair time in one
part of the area and calcium sulfate in another part are not apparent.
Detailed geologic, hydrologic, and mineralogic studies of ’Koeh'n‘ Lake

nilid fad il apiavod

night explain many of the phenorena that were enecwniered d&aring this

reconnalssance investigation.
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Middle lojave Valley

Geology and Physicgraphy

Thet ooxrt of the Middle Mojave Valley (pl. 8) studied in this recon-
naiscance investigation adjoins Harver Valley on the north and extends
from dodge northeastward to Barstow. In the vicinity of Hodge the valley
is restricted *r:;;. metamorphic and crystalline rocks cropping out on A
boti sides of the riverdrlood plain. North of Hodge the valley broadens
ani extends nortoward to Harper Valley and eastward to the narrows at
Barstow. In general/ fr.he alluvial deposits are relatively thick, but
locally in areas where isclated granitic rocks crop cut in the valley,
the deposits prcbably are relatively thin. Large areas of older alluvial
deposits crop cut in the southernm part of the area.

Coe major fault, termed the Lockhart fault, trenda southeast from
derper Veller intc the Middle lojave Valley. If the fault does contimue
thro thi; nart of the bﬁddle Mojave Valley, it wcu.ld Dass approx:.mately

pisatic M
through the tom of Hinkley. ,I s position and existence near Hinkley
Zs based on water-level data, as discussed i;jhe next section of tne/ report.

In the v:.c:_m.uy of Hinkley, at depths fxem 120 to 150 Teast belo*? land ~
surface, tfhese—eseuss- a relatively extensive and’continuous bed of blue
clay. The extent of this clay, which mayfwg old lzke bed, is not known,
but it probably is at least 10 square miles. This dencsit probably was
laid dowm when the Mojave River was darmed at the narrorss at Barstow,.
possibly during Pleistocene time.

During infrequent large floods on the Mojave River, surface water

overtlows its banks and some water flows northward from the crea east of

‘;'\7/;'
Hinkley through a parrows to Harper Valley. It is beli’eved,.the Mojave
Riverhintemittently discharged into Harper Valley probesiy—euring-and

-simee late Pleistocene time.
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ihe principal area of ground-water develcpment in the Middle Mojave
2.5, Znitg- <
I~ (4 e s < B -
Velley is in the vicinity of Hinkley. In this area at least shi-seedione

42
aifelfa gve irrigated by wells that pump between 1,500 to 2,000 gpm.

J

r

o
Most of the water in this area is pumped from permeable lenses of sand
ard gravel tﬁa‘b overlie the blue clay -z=e=ber. where the blue clay is
found, it seems to be the lower limit of good production—wclds. Uells
drilled through the clay have not shown any increase in production,
according to local drillers and land 1ers.

Between Hodge znd Lenwood there is a large reentraé%fwcuth—
east of the Mcjave River. Wells in thi:’é‘jé}e purped for domestic uses ~
only. ZAlong the Mojave River, particularly in sedéf ik apd 15, T. 9 H.,

R. 3 H., alfaifa is irrigaﬁed from ;.Jell;s that pump as ruch as 2,000 gpm.

Trat part of the Middle Mojave Valley east of the Kramer Hills,

.sauth o T, 5. Sighvay 466, and west oif;zorth-souﬁh line through Wild
was canvassed, but no use‘d-wells were found.

Ground water moves downstream toward iodge from the southwest and
the gradient at Hodge is approximately 10 feet to the mile (pl. 8).
Downstream from Hodge ground water moves northward toward Hinkley and
northeastward toward Barstow g,é&a a gradient of 2=e= 10 to 20 feet to
the mile.

About 2 miles southeast of Hinkley the gradient abruntly steepens
to almost 70 feet per mile as ground water moves into a cone of depression
created by a relatively large draft from wells for irrigation. However,
the cone in part may be steepened or modified by the Lockhart fault, which
enters the valley from the northwest. ‘The fault may extend as far south-

east as the cone of depression and there may act as a partial ground-

water barrier.



Severai niles east of the ground-wvater deopression near [Hinkley,
the ground-water flow divides. Part of the movenent is westward and
northsestvard tovard the depression and Harver Valley, respectively, and
nart moves eastward downstream toward Barstow.

About 4 miles southeast of Lenwood, the' altitude of the water surface
in wells 9/2-34i7 and 34MP is approximately 230 feet higher than that
nezxr the river. ALlthcugh the water-level contours near these wells are
pocrly controliled, tl;ey mdicate:/grmmd-water contribx;v.tion to ﬁhe Middle
Mojave Valley Irom’ the southeast.

Owing to the lack of wells in the western part of the Mojave River
Valley east of the Ki’amer Hills, essentially nothing is known avbout the
occurrence axd movement of ground water. Presumably, a small amount of
grouné wvater is supplied to the valley from the hills. Some recharge

“to the broad velley area arcund the Junction of Harper Lake Road and
U. S. Eighwar 456 (ol. 8) may be supplied from the Mojave River t&mgh |

ﬁ\f’ P Iy )
the gap &= weil ¢/L-33J1. = .
T e
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%‘lg’ Chemical Choracter of Groaund Joter

Ground waler iFadedr move/gwrgrthvrard from Lenwocd is a calcium |
bicarbonate water. (See pls. Q and 10.) The specific conductance is
on the order of 500 and the boron concentration is usually less than
0.2 pom. the water moves northward and northeastward, spreading
out through the ares, a change occurs. Southeast of Hinkley, the water
tapped by wells is the type that ié neither saline or elkalin.e (pls. 2
and 10) and the specific conductance increases to more than 1,500 wi{:h
no appreciabie change in the boron concentratipn. Through this part of
the area the water has an abﬁorﬁalljr high nitrate concentration--on the
order of 15 ppm. In general, wells showing high ni":c"ate concentrations )
pehetr:te the blue clay bed. The high m.’cra'%”c #utoe c/qused by Eae., WM

a/a»w

£ Ul/ﬂ of orgenic matter in the blue clay 'by caleiun Wm ‘ sz
bice.rbo‘na»e water such as the type that recharges the area from the scu‘ch.‘;é"'

It =2ppears reasonable that the cha.nge in character of the Jaters . ,&;‘“
must be cdue either to the reaction of the water with the water-bearing %"9‘
deposits or to the leaching of the deposits by returned irrisgztion waters.
In either case the chemical change of the ground waters reflects the™
character of the soluble minerals in the deposits that have been taken
into solution or replaced by minerals in solution, or both.

WYest and southwest of Hinkley wells 10/3-20ML, 10/2-3032, and
10/3-3301 indicate that the ground water is nreaoninat;ew a sodium sulfateg
Giod ‘,W specific conductancefof 800, 968, and 532, respectively. "
‘The boron concentration is between 0.6 ond 1.3 ppm, and the boron factors

AL tAs ls
are'-on—th;a“/%‘c;%fder‘of ::-.'l’;'.‘ i

1



wells 10/3-201 and 231, in the gap sbout 4 miles northeast of
Hinkley through which ground water mcves into Harper basin, tep an
agquifer vhich yields a sodiun sulfateﬁ’chloride water. These waters
have z relatively high concentration indicated by a specific conductance
of 3,610 for well 2J1 and 1,79f miewemhos for well 291. The respective
boron concentrations are 9.2 and 5.0 ppm; and the respective boron
factors aré -%—6-( and -?é;g. ‘Both .@# these w;ells are less thaxi 100 feet tﬂ%p
~jm—demih and are perforated in all zones beneath the water table.

From Hodge to Barstow along the chanmel and flood plain of the
Mojave River the ground wate;' isA the .ca'lciyun -bigarbonate t}rpef previously
discussed. However, scuth.a.n-d southeastgagd’ of the river, the ground
water that moves toward the river from the valley area abcut 3 miles
southeast of Lenwvood is of the sodium bica‘rbonaﬁel type. The specifié
conductance is on the order of 600 and the boron concentration about
0.k ‘p:m. ‘The ‘significant difference is the higher concéntration of

s

sodium a2s compared tbk he high-calcium ground waters beneath the river

flood plain.
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Haxper Valley

Geclogy and Physiography

Farper Valley is a topographic depression whose lowest part is

oéczpied,by Harper Lake, which in large part is a dry-type play%, but

iz
-

along the sastern end is a moist-type playa. The northern limit of the‘
valley is defiﬁed by Black Mountain,'which ig composed 6f basalt of
Quaternary aze and by an extensive series of continental deposits of
Tertiéry age. The eastern margin is marked by granitic and metamorphic
rocks and the western margin is marked by isolated outcrops of granitic
rocks. rHowever, thz southern limit, which adjoins the Mojave River
Vallay, is arbitrary, there being no surface divide between thelywo..
As elreeldy explained, both surface drainage and ground-water movement
oceur frthfh, Middle Mojave‘vaiiey.io.ﬂa;per Valley'thrbugh the gap
north of'Eink e‘.. | . . - .

£l

/R P . .
ﬁg;-galley is traversed by a series of northwest-trending faults.
& .

A series of prominent fault scarps can be observed alcnz the foot of
Black Mountain. The major faults are the Lockhart fault, which trends
through the center of the valley a few miles south of Harper Lakg,and
the Gravel Hills fault, which trends in the same direction north of
Harper Lake.

The Lockhart Ranch, which is the principal develogment in the area,

is about 7 miles north of U. S. Highway L66 along Harver Lake Road.
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Cecurrence and Movement of Ground vWater

Tl:2 wnter-level contour mav (pl. ©) indicates that ground water

roves into the central part of Harper Valley from all directions. Possibly

reavid . .
the largest quantity into the area is from the Middle Mojave Valley in A

the vicinity of Hinkley. Some ground-water recharge @m‘]fmm
LCuddevack Valley to the north, which is approximately 600 feet higher

than Harper Talley. However, if such recharge sg&;é! occur, the quantity s
does not appear +to be largé. Probably only minor amounts of ground water
ent?r Harper Veliley from the east and west where the hills are low and
presucably recharge is smell. '.v'eét of Hinkley some water may cross the
Lockhart falt.

The Lockaurt fault (extended) seems to form a barrier ta ground-
vater movemezt north of wells 10/4-8P1, 10/4-2hkJ1, 10/4-2541, 10/5-3H1,
and 11/ 5-35?-3‘1. A:;cr;g the. faxlt from ,northm_a'st to s.cutheast ; the graklient
between wells 10/ 5-3HL and ll/ 5-35Ii1 and that north of the fault suggests
a vater-level Gisplacement of 40 to 50 feet, (#ith]the level north of the 4
fanlt being lower; the altitude of the water level in well: 10/4-8pP1, |
which was about 2,084 feet, is sbout 100 feet ﬁigher than that in well
10/%-;‘;2&‘, nerth of the fault; and the altitudes of the levels in wells A
10/4-2kJ1 and 25A1, which was sbout 2,150 feet, is more than 100 feet
higher than that north of the fault if the gradient is orojectéd south-
east from 2,000-foot contour to sec, 18, T. 10 N., R. 3 .

Oving to the heavy pumping 5& the Lockhart Ranch, a round-water
depresszion hus developed abcut 1 mile southwest of Harper Lake. The
contours show tnat ground water is moving tow:xrd the center df this
purping depression from all sides. Tne ground water moving eastward toward
the Locikhart Ranch Trom the vicinity of Hinkley has a gradient of approx-

imately 10 to 20 feet per mile. Abcut 3 niles cos$ of the pamping



depressior the gradient starts to steepen and reaches a maxirmm of at
lenst 50 feet per mile near the center of the depressioxn.
ell ll/ 5-14R, a mile east of the purping depression, appears to
tap a'perched ground water. The water level in this well is 115 feet
higher thar that in the nearest well, which is half a mile to the east.
Also, ithe guaizbw—es water from this shallow well is more concentrated
than tﬁat ﬁ%&r wells in this part of the valley. Well 11/3-30A1,
T miles west of Lockhart Ranch, was flowing in 1954%. The depth c:f'~ the

well was not reasured but was reported to be 200 feet.
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Chemical Character cf Ground Water

ﬁells sampled in the eastern part of the Harper Valley yield water
ccmparable in quality to the moderately concentrated intermediate-type
water of the Middle Mojave Valley near Hinkley. The specific conductance
is on'the crder of 500, the boron concentration and factcr being about
1.0 ppm and 2.0, respectively.

Water from flowing well»ll/3—3OAl is of the scdium bicarbonate type
and has a boron concentration and facto: of 3.4'ppm anﬁggl;; respectively,
which are abnormally high. The fact that this well draws water from a
relatively deep confined aguifer whereas nearby wells draw from a shallower
“aguifer may account for 'its different character:

Ground water sampled in the vicinity of the Lockha;t Ranch? between_
the Lockhart fault to the southwest and Harper Lake to the northwest,
shows a rather uniform composition. The spacific conductance is about
1,300, the boron concentrations and factors never exceeding 1.5 ppa and
1.0, respectively. The waters are of the sodium chloride sulfate typei
and the percentage‘reacting value of the sodiwsz (percent sodium) is
generally SO'percent or more.

One well, 11/5-14R1, yielded a water of the scdium chloride sulfate
type having the same generél'éercentage reacting values as other nearby
wells. However, the‘specific conductance was 7,550 and the boron
concentration and factor were 8:§ippm and l.él respectively. This water
aprears to be from a perched or semiperched water bcdy, because the water

level in the well is more than 100 feet higher in a well 0.6 mile to the

east and there is no evidence of a ground-water barrier betwesen them.



Southwest of the Lockhart fault wells 11/6-17K1 and 11/6-20A1 yield

grouvnd water with significant boron concentrationgend factors. They are, .

12 et
reszectively, 20 ppm and <2 for well ll/6 ~-FR& and 35 ppm and 24 for well
.).‘;70

ll/é-EOAl. The specific conductances are %:ﬁ%qgrénd 1.2é¥; respectively.

Tha comoosition of this water and the proportion of constituents is

compar aﬁle é%%;JP ground water in the western part of‘%arper %&a&ﬂ-

The main difference between the two is the increased boron concentration
ithout a corrssponding increase in concentration of the other constituents.

t is also of significance that colemanite, which is a calciumfborate

mineral, had tean reported in test holes drilled in this vicinity.



Cuddeback Valley

Cuddeback Valley (pl. 12), also known as Golden Valley (Thompson, 1929),
is z well—defined basiﬁ of interior drainagg. Its lowest part is occupied
by Cuddeback Lake, a dry-type playa. There is a low divide at thé southern
end of the valley, and it appears as though surface water once flowed
soutiwvard to Harper Lake through an eroded gap which had developed
along the contact of the granitic rocks of Fremont Peak and. continental
deposits of Tertiary age immediately east of Fremont Peak. However,
fauvlting along the Tertiéry section and deposition of alluvial fans
have caused the drainasge to be interrupted.

Worth and northwest of the center of the valley are extensive outcrops
of volcanic rocks of Tertiary age, whereas the western, most of tge
SOLtnarf,'aha eastern borders of the valley géaaaa&&ykeanézzgffg granltlc

' rocks. Extensive alluv1al fans and pediments have develqped along the
western and particularly the eastern partg of the valley.

During the investigation, only 18 wells were located of whichtgz;3
wells 29/41-22R1 and'3kK1, are in the mountains east of Johannesburg.

Owing to insufficient water-level data, water-level contours were
not constructed in this vélley. However, the existing data indicate
that there is no ground-water rechérge from adjoining valleys and that
all the water in Cuddeback Valley is derived from preciéitationlthat falls
within the boundaries of the drainage area. On the other hand, there

appears to be possible southeastward drainage of ground water from

Cuddeback Valley to Harper Valley.



Water samples collected in Cuddeback Valley show no significant
boron concentrations. Water from wells 30/41-36GL and 3C/L2-24F1 on
the wast and east sides of the valley, respectively, are of similar
corpositions. (See!pls. 12 and 13.) They é}e a sodium bicarbonatgk’
ckloride water m‘%s “2P0O characteristls\ 1{:? the Boron area and part
of the Koehn Laké area. The specific conductanée is on the order of 600
and the concentration of boron is 0.5 ppm or less. The water from well
30/L42-20K1, near the center of the basin, is more typical of the highé%/

concentrated ground water found in evaporite-type playas. It is a

"

sodiwm chloride water containing relatively minor concentrations of
bicarbonate end sulfate. Specific conductance is 6,888, but the boron

concentraticr is only 1.5 ppm.



Superior Valley

Superior Valley, like Cuddeback Valley to the west, is a well™
defined topographic basin of interior drainage. The lowest part of
the ’-"alley (pl. 12) contains four separate smell dry-type playas whica
are a.u.)sfned nearly east-west across the valley. There appeers to have
been an outlet for surface water through the southwvest corner of the
valley into Black Canyon )whi'ch leads to Harper Valley. However,
uplii‘t along the Clackwater fault, which trends northwest along the
sw.th*reste*'n border of ...he valley, a.nd local defoosn.tion of alluvia.l-
fan deposits has blo«::’.-'aed the surface autlet.

. The weste%arts of the southern and eastern margins of the -
vallay are eéi;;gd o graniticzsee rocks. The Black Mountain basalt
“ o:? gza tern=xy a.ge underlies the scuthwestern fla.nk of the valley. The

..{..A&h\ g’*"
- northerr part of the area is cme-e& almost entirely 'cf"“er‘zm—-. A

continental deposits.a;" 7‘:'-’3'?:';"“(; AT

Two major northwest-trending faults traverse the valley area. One
is the Blackwater fault along the west side and the other is an unnamed
fault along the eaS'sb‘ ‘::r’nich brobably extends farther northwest than A
shovn on plate 12 and which probably forms a barrier to ground-water
movemrent.

A total of 11 wells were invemtoried in the valley, which, when
visited, was uninhebited. The northern part of the velley is used as
a gunnery range.

The depth to water beneath the central part of the area is between
87 and 110 feet. This depth to water is too great to permit discharge
in the playa areas. Because the %gradien’cs ave nearly flat, it is

difficult to. determine where ground-wvater discharge from the valley occurs.
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cwever, the moveircent may be to the east toward Coyote Valley across the
nortowest-trending fault along the east side of Superior Valley. The
difference in water-level altitudes in 1953-54 between wells 31/46-12P1
aal 31/&7-5Rl, which are west and east of ?he Tault barrier, respectively,
was 57 feet, the level being lower east of the fault.

A water sample was taken from test well 31/46-16J1 in 1953 by the
Bureau of Land Management. This analysis shows a sodium chloride
watar having a specific conductaﬁce of 2,520 and e bbron concentration
of 0.9 ppm. The main constituents are 672 ppm.of chloride and 300 ppm

of sodium.
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Table 3.~ Description of water wells in part of the
western Mojave Desert, Calif,

Teble 3 presents selected date for wells shown on maps and described
in the text. The wells are listed by the areas shown on pa'ée- l. In
addition to these wells, the well index contains those wells for which
basic data were collected although the wells were not inventoried in
the fisld.

#2ll ruxber. --'Ihe U. S. Geological Survey well-numbering system

designates toe well location according to the General Land Office rectangu-

lar land survey, as explained in the introduction.

Altitude.,~~The altitude given is the land-surface altitude or datum
at the well in feet above mean sea level. The letter a preceding this
figure indicates an approximate altitude estimated from a topographic map
having a contour interval of 25 feet or more. Altitudes not preceded
by the letter a2 were determined either by barometer or by interpolation
from the 5-fo0t comtour interval for wells on. topographic map of the
Krarzer borate iistrict, which has a scale of 132,000,

Dem.h.-:‘ae depth of the well is in feet below land-surface datum.
Depths in ; Teet and tenths were measured by the Geological Survey; depths

given in whole Peet are re'oorted.

Depth to water.--The standing or nonpumping water levels in wells
are In 222t below land~surface datum. Depths in feet and tenths of feet,
tenths, and -mundredths are measurements by the Geologlical Survey. Depths

glven in whole Zeet are reported,

Chemical guality.-~The chemical qua%ity is Indicated by specifie
conductance in micromhos at 25°C (K x 10~) of a sample of water pumped
or bailed from the well. Also shown is the boron content of the water
sample in parts per million and the boron factors as explained in the
text. Analyses are by the laboratory of the Geochemistry and Petrology
Branch of the Geological Survey in Claremont, except as indicated by

Tootnotes.
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Table 3.~ Description of water wells in part of the
western Mojave Desert, Calif.-~-Continued

Antelope Valley

68

(Measurements from March 1951 through April 1953)

Chemical quality

sAltitude of ¢ Depth Depth :
Well sland surface: of well to water : gpecific : .
murber ¢ (£t above : (£t below : (ft below :conductance: Boron : Borom
: sea level) : 1sd) : . 1sd) . :(micromhos : (ppm) : factor
: : : t_at 25°9C) ¢ :
10/7- 3m - - - 2,070 4.5 2.2
5A1 - - - 1,810 2.2 1.2
11/7-13RL 2,577 Lok 270.2 - - -
30G1 22,475 675 310 1,190 1.3 1.1
32G1 2,463 - - - - -
3262 2,459 210 - - - -
3263 2,457 300 170 - - -
11/7-32M 2,445 410 201.2 - - -
32m 2,456 300 - 1,530 2.7 1.8
32N2 2,458 L5l 205 . - :
3283 2,463 koo - - - -
11/8- am 2,480 Yoo 178.0 b 805 .6 oT
- 11/8- 2n2 2,489 336 188.0 87 .6 .7
e 2,476 51k 168 T89 .5 6
1271 2,537 - 2oh.1 - - -
15C1 2,436 - 140.7 - - -
191 2,354 " 355.8 142.90 - - -
11/8-20H1 2,38 300 166.4 - - -
20H2 2,384 500 170.8 671 1.0 1.5
20R1L 2,370 152.0 ary - - -
22F1 2,398 - - bl,150 1k 12,2
24D - 315 - 1,950 31k 158
11/8-24p2 - - - 2,160 250 116
' 26EL 2,388 175 160.k - - -
26J1 2,415 100 - 1,350 1.3 1.0
28AL 2,384 176.1 172.3 - - -
32GL 2,341 156.0 130.66 - - -
11/9~ 74 2,335 165.0 155.0 - - -
12L1 a2,385 200+ 168.6k - - -
13R:L 32,350 18800 . 131"038 - - -
14B1 a2,3T0 157.0 156.78 - - -
1 22,326 200.0 130.05 - - -

b.

Sacramento, Calif.

Analysis from Quality of Water Branch, Geological Survey,
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Table 3.~ Description of water wells in part of the
western Mojave Desert, Calif.-~Continued

Antelope Valley-=Continued

(Measurements from March 1951 through April 1953)

-
.

:Altitude of : Depth : Depth @ Chemical quality
Well ‘land surface: of well ¢ to water ! gSpecific : H
number : (2t above : (ft below : (ft below :conductance: Boron g Boron
$ ses level) ¢ 1lsd) : 1sd). :(micromhos t (ppm) ¢ factor
: : : ¢ _at_25°C) ¢ :
11/9-172 - - 134 - - -
1941 2,318 - 124,50 - - -
22q1 a2,320 .- . 106.77 b896 1.2 1.3
2381 22,370 200 1h3 o6k 3 3
olmy 22,335 155.0 131.29 - - -
11/9-30Q1 az,315 169.1 99.99 - - -
31m. a2,330 200 115.1% bl,300 <3 o2
3231 22,290 87.0 ary - - -
3201 a2,290 79.3 ary . - - -
3ka1 2,303 193.5 93.11 - - -
11/9-3hKL 2,300 1h7 80.75 - - -
. 36m 2,311 191 95 - - -
11/10-3671 22,345 . . 300+ - - - -
31/h0-3271 2,802 25643 253.7 - - -
35 2,750 217.0 195.95 - - -
31/41-31M0 2,775 340 219.8 806 .6 o7
32/39- 1 - - - - - -
L1l a2,725 237.0 208.3 1,700 3.3 1.9
3001 - 2,485 253.0 229,.3 - o= -

P. Analysis from Quality of Water Branch, Geological Survey,
Sacramento, Calif.
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Table 3.~ Description of water wells in part of the
western Mojave Desert, Calif,~~Continued

Freront Valley

(Measurements from Sept. 1951 through May 1953)
: : : Chemical quality

»

saltitude of @ Depth : Depth @
Well tland surface: of well : to water : Specific

puzber : (£t above : (ft below : (£t below :conductance: Boron : Boron
: sea level) : lsd) 1sa) :(micromhos : (ppm) : factor
i . : : - : at 259C) .: :
11/11- 2m 82,510 81.1 ary - - -
6D1L 22,720 256.3 - - - -
8. 22,640 204 200.3 - - -
18p1 22,670 220+ 213.5 - - -
20Q1L a2,600 76.2 dry - - -
11/11-30K1 22,575 - 124.8 - - -
32M a2,600 112.8 - - - -
3hML a2,550 282.3 78.8 - - -
11/12-12m a2,750 261 ary - - -
. 12m a2,725 ko - ary - - -
11/12-1%m 2,722 263 ary - - -
2631 . . 22,605 225 154.5 - - -
26J2 a2,605 361 158 - - -
12/8-34a1 2,527 - - 216.55 - - -
12/10-35P1 2,365 271.8 195.47 738 0.1 0.1
29/38-27R1 a2,250 - spring 882 0.8 . 0.9
342 1,934 - 2245 " dry - - -
29/39-20q1 - - spring 1,710 .9 .5
22nm 22,165 - 56.4 49.31 - - -
27K 2,143 125.0 ary - - -
29/39-2871 - 2,098 - : 173.09 - - -
3001 1,98 265 72 1,130 1.3 1.2
31A1 1,980 165 65 - - -
3201 1,980 238 79.3 - - .-
. 351 2,293 - . 325 - T - -
29/40-21A1 a2,800 - 408 - - -
30/37-12M 22,190 160 105.30 3,480 33 9.5
13E1 - 2,900 - - - -
13E2 2,910 - - - =

13Fl - l) 859 -




Table 3.~ Description of water wells in part of the
western MoJjave Desert, Calif.--Continued

Fremont Valley--~Continued

:Altitude of : Depth : Depth : Chemical quality
well tland surface: of well : +to water : Specific : :

number : (£t above : (£t below : (£t below :conductance: Boron : Boron
: sea level): 1sd) 1sd) - :(micromhos : (ppm) : factor

: .at 259C) : :
30/37-22a1 22,170 - © 180 3,500 1.8 - 0.5
23J1 . 2,015 - 567k - - -
2k 1,990 - 48.01 - - -
2k 1,967 211 19 871 2.8 3.2
akm 1,985 - 32.6h - - -
30/37-24RL 1,950 13 spring 796 - 1.0 1.3
. 2hRo 1,950 200 - " 0.5 T - - -
24R3 1,941 160 flowing - - -
2Ll 1,945 - spring - - -
2LR5 1,941 - spring - - -
30/37-25M 1,984 - : 29.82 - - -
2301 a2,040 - 78.15 - -
232 a2,030 - - 798 .6 .8
T o26ME 52,025 100 " 65 - - -
2613 . 22,005 o . 65 S - -
30/37-27H1 22,050 220 87 - - -
2861 hd Lo - 906 .h’ .h-
3km a2,040 - 79.3 - - -
3""}& 32’025 - 55.2 - [d . -
35P1 82,015 - 63.42 - - -
30/37-36CL 21,990 - - 762 o7 9
- 36G1 1,970 - 29.32 TS -
36XL a2,005 - 62.82 - - -
36N 22,025 840 5349 856 1.0 1.2
30/38- 381 1,928 16.1 ary - - -
30/38- 3EL 1,943 30.0 dry e .
3KL 1,902 - 2,20 - - -
L 2,000 - 117.05 3,750 20 5.3
Ly 1,91k - 14,82 - - -
8c1 1,932 12.8 2.38 - - -
30/38- 8c2 1,932 - - - - -
8n 1,901r - - flowing 7,396 . 2.6 ok
lm 13950 - ‘ 22.89 "" . - -
1941 1,949 900 - - - -

1971 1,960 3,000 . - - - -




Table 3.~ Description of water wells in part of the
western Mojave Desert, Calif.--Continued

Fremont Valley--Continued

T2

»
3

Altitude of

Chemical quality

Depth Depth
Well $land surface: of well : to water : Specific ¢ :
murber ¢ (£t above : (£t below : (£t below :conductance: Boron : Boron
sea level): lsd) 1sd)  :(micromhos : (ppm) : factor
: : at 25°C) :
30/38-19L1 - 85 2 - - -
oM 1,964 1,190 9 728 0.l o.
19P1 13937 5)100 - - = -
2031 1,912 180 flowing 790 1.1 1.k
20B2 1,918 80 flowing T96 .8 1.0
30/38-2101L 1,808 - flowing 738 2 o3
21F1 1,803 - spring - - -
2L 1,329 550 13.19 20,000 51 2.5
28m 1,905 152 flowing - - -
3031 1,930 - flowing - - -
30/38-30c1 1,932 C - sprinz - - -
303 1,943 260 - 3.31 - - -
30PL 1,956 - - - - -
30qL 1,956 - - - - -
3cRL 1,943 80% 16.10 - - -
30/38-3082 - 1,943 3745 6.56 - - -
317 - - - - - -
31G1 hd - - L - -
3202 - ko - 7,900 3.0 ol
32p2 - 167 - - - -
30/38-32E1 1,972 - 25.14 - - -
32G1 - - - - - -
34c1 1,93k 367 flowing 1,900 -8 o4
3hc2 1,925 52 8.2 - - -
30/39- 3EL a2,165 225.0 dry - -
30/39- 5A1 2,005 84.5 84.E(?) - - -
5RL 2,053 259.0 136.5% - 3,080 L.6 1.5
661 - - 24,28 - - -
6L - 11.0 dry - - -
31/37- 11 22,030 - 61.6 - - -
31/37-10A1 a2,120 320 120 - - -
12N1 a2,140 - 80.55 - - -
13A1 a2,ll3£ - 1:5'6 N - - -
1381 a2,1 - oI5 - - -
111 22,185 - 197.10 783 -8 1.0
22q1 a2,360 - 257.72 - - -




Table 3.- Description of water wells in psrt of the .
western Mojave Desert, Calif,~-Continued

Fremont Valley--Continued

73

’Al titude of :

-
-

Chemical quality

Depth Depth :
Well sland surface: of well : to water : Specific
muber ¢ (ft above : (£t below : (ft below :conductance: Boron @ Boron
: sea level): 1sd) lsd) :(micromhos a (ppm) : factor
: : s _at 25°C) : :
31/37-3441 a2,285 - 201.54 - - -
35N1 82,320 - 231.29 1,010 1.0 1.0
31/38-18p1 a2,225 - 1h7.h2 - - -
3101 a2,320 - 2004 - - -
32/36-21Q1 22,810 805 372.0 - - -
32/36-2281 a2, 720 829 605 - - -
22m2 22,710 53k dry - - -
22N a2,790 370 300 - - -
231 82,660 1,000 570.6 - - -
32/37- 1M 22,330 - 232.6 - - -
32/37- 281 a2,325 446 238.h1 - - -
Lol 22,390 - 302.06 - - -
4p1 ae,kos - 307.89 - - -
g az2,k00 - 302,98 - - -
1§ 22,375 - . 269.09 - - -
32/37-1k  a2,400 - - 808 1.3 1.6
akm a2,385 - 263.33 - - -
2hN2 a2,385 - - 935 1.2 1.3
2561 a2,405 - - - - -
26G2 a2,405 - 301.12 - - -
32/37~26K1 a2,420 - 365.8 - - -
32M 82,555 - 419.9 - - -
3k a2,475 - - - - -
32/38-10P1 a2,475 200.0 177.5% 1,720 .5 .3
3031 3,2,360 - 22201’4' - - -
32/38-32§1 a2,375 - 225.05 957 .6 .6




Table 3.~ Description of water wells in part of the

western Mojave desert, Calif.~~Continued

Middle Mojave Valley

Th

(Measurements from May 1953 through August 1954 )

tAltitude of :

Chemical quality

Depth Depth
Wall :land surface: of well ¢ +to water : Specific : :

mumber : (£t above : (ft below : (£t below :conductance: Borom : Boron
: .sea level): 1sd) : 1sd) :(micromhos : (ppm) : factor

: I : 1 at 259C) : : ‘

8/3- kML 2,272 29 11.00 c980 0.3 0.3
8/4-10-1 - 30 16 d2,500 1.5 6
10-2 - - - ak, 480 2.5 .6
10-3 - - - d3,430 1.9 6
10~k - -30 - B - d2,3k0 1.2 .5
8/4-10-5 - 30 12 d3,570 1.2 <3
11-2 - 28 - d3,190 1.2 A
12"'1 - 30 lh’ d.9l6 .2 .2
12-2 - - ) - d920 .2 02
8/k~12-3 - 15 5. 4556 51 2
152 - - 30 - _ak2s - . .1 .2

15-1 - .96 8k - - -
16-2 - 26 25 a1,890 1.3 -7
3/4-16-3 - 30 25 da1,480 .5 .3
16-k - 20 12 az,220 1.3 .6
19-1 - 20 9 d1,120 .3 o3
19-2 - - - dr,2ko0 o .3
20-1 - - - a1,350 5 R
8/h-21-1 - 50 20 a779 .2 3
' 30-1 - koo 100 a3, .6 2

8/5-19C1 - - ary - - -
25-1 - - - di,190 3 3

8/6-1kqL 2,760 " 300 " 191.78 - - -
8/6-15G1 - - - - - -~
9/2- 1-1 - 80 - el,692 3 .2

LDl 2,176 - 27.1h - - -

SN1 2,193 - 27.25 - - -

6EL 2,191 - 29.23 - - -

c. Analysis from California Division of water Resourcese.
Analysis from Sen Bernardino County Flood Control District.

d.

=



Teble 3.~ Description of water wells in part of the

western Mojave Desert, Calif.--Continued

(MYeasurements from May 1953

Middle Mojave Valley-=-Continued

through August 1954)

1°

Depth

Chemical quality

tAltitude of ¢  Depth T
well tland surface: of well : to water : Specific : :
rmaber : (% above : (£t below : (£t below :conductance: Boron : Boron
: _sea level): 1sd) = 1sd) :(micromhos : (ppm) : factor
: : : ‘ : at 259C) : : :
9/2-11C1 - - 98.85 - - -
gg 2,245 - 68.70 - - -
2,250 - 73.50 c691 0.6 0.
1871 2,239 131 68 - - -9
1981 2,255 - 1.0k - - -
9/2-19R1 2,313 - 128.30 c638 oL 6
3hkm - - - e60k4 .5 .8
3 2,k95 230.0 153.45 - - -
M2 2,506 226.0 . 159.50 - - -
9/3~ 1m0 2,206 146 55.70 ak6o .1 .2
9/3~ 131 - - - d290 .05 -
iRL 2,197 200 . 32.35 - - -
245 - 108 £63 - - -
pleal 2,226 129 53.60 - - -
© 3: 2,238 125 92.50 - - -
9/3- 331 2,243 - dry - - -
3-1 - - - dSlO ol . .2
h-l - - 80 31,350 09 ‘7
10P1 2,292 - 102.60 - - -
10R1 2,209 - 26.30 - - -
9/3-11E1 - 28 - 4580 2 .3
13R1 2,236 212 60.60 c619 5 o2
13R2 2,226 - 4l 62 - - -
1o 2,211 5k 29.80 e592 .2 3
1kpe 2,211 L6 28.20 - - -
9/3~15J1 2,227 - 16.36 - - -
15Q1 2,23k 13k 17.61 - - -
15Q2 2,234 100 35 ds22 o1 .2
2h gl 2,300 - 135.10 c589 o o7
26HL 2,332 202 153.70 c619 6 1.0

Ce
d.
2Ce

Riverside, Calif.

e

Record from owner.

Analysis From Calitornia Division of Water Resources.
Analysis from San Bernardino County Flood Control District.
Analysis from Salinity Laboratory, U. S. Department of Agriculture,



Table 3.~ Description of water wells in part of the

Middle Mojave Valley-~Continued

(Measurements from May 1953 through August 1954)

western Mojave Desert, Calif.~~Continued

6

Chemical quality

tAltitude of ¢ Depth ¢ Depth
wWell tland surface: of well : to water : Specific :
number : (£t above : (£t below : (£t below :conductance: Boron : Boron
sea level): ~1lsd) 1sd) :(micromhos : (ppm) : factor
A : : at 259C) : :
9/3-27A1 2,240 - 19.95 - - -
2742 2,235 - 23.50 - - -
2831 2,250 - 27.78 a6go0 0.0k 0.06
2820. - - dry - - -
28R1 2,267 - 15.20 521 0
9/3-3kC1 2,310 10k 61.40 c1,320 "«5 an
3LE3 2,302 - dry . - - -
4L - - - 1,020 1.1 1.1
9/4-33J1 2,450 253.0 2kg.52 - - - -
9/6-3km1 2,750 106.5 91.55 1,600 ° 1.0 .6
9/5-3h70 2,725 - - - - -
10/2-1971 2,217 - 7330 - - -
241 - 130 3h =Y 2 W § 1
3081 2,178 135 - - - -
30M2 - - - es5h2 o2 R
10/2-30QL 2,181 110 17.30 a310 .l 3
30RL 2,177 - 25,0k as30 .0l .08
31DL 2,183 120 35.34 - - -
31RL 2,183 - 28.05 - - -
3281 2,1TL 135 23.78 e376 .1 3
10/2-32KL 2,172 - 25.50 - - -
32¢L - "~ - 4310 ol 3
3300 2,179 - 22,66 - - -
3371 2,158 b5 22.30 - - -
33q1 - 115 - daTis ol ol
10/2-3411 2,157 - 19.67 - - -
34R1 2,148 - 19.86 - - -
35R1 2,128 - 15.21 c63h .2 . 3
10/3- 2J1 - 80 - 3,610 9¢2 2.5
272 2,158 115 56422 - - -

C. Analysis from Californmia Division of water Resources.

d., Analysis from San Bernardino County Flood Control District.
e. Analysis from Salinity Laboratory, U..S. Department of Agriculture,

“Riverside, Calif.
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Table 3.~ Description of water wells in part of the

western Mojave Desert, Calif.-~Continued

Middle Mojave Valley--Ccntinued

(Measur°men s from May 1953 through Augus‘c 1954)

Chemical quality

'A...*'itude of : Depth ¢ Depth :
Well tland surface: of well to water : Specific :
munber : (Pt above : (ft below : (£t below :conductance: Boron : Boron
: sea level): lsd) 1sd) :(micromhos : (ppm) : factor
: : : at 23°C) :
10/3- 2q1 2,138 68 39.57 1,792 5.0 2.8
9HL 2,154 - 72.11 - - -
10RL 2,138 - 45,42 - - -
1M 2,135 - 42.50 - - -
1hp1 - - - as500 0 0
10/2-1531 2,1kk T5 52,60 e567 o2 R
15J1 2 12;9 - - - - -
15Q1 ,..96 8o L6.70 - - -
1532 2,152 - 47.09 - - -
" 21R1 2,160 - 33.97 - - -
10/3-2172 - 8o - - - -
22@ 2,163 - 47.90 - - -
2201 - 108 30 - - -
23ML 2,164 - 54.25 - - -
_ 23m 2,165 178 - - - -
10/3-233L 2,170 130 35 - - -
231 2,171 - L8. 40 - - -
okm 2,164 - 48.57 - - -
224'};1 - - - 3518 ol . 02
26RL 2,170 - - - - -
10/3-26F1 2,175 - - - - -
2611 2,186 - - - - -
26P1 - 2,181 - 86.40 - - -
26RL 2,183 200 68.97 - - -
27m - 121 29 @550 .1 .2
10/3-273 2,180 149 85.23 - - -
18 - 118 50 - - -
27TNL 2,187 - 69.18 - - -
272 2,191 - 83.00 - - -
27P1 2,189 - - - - -
ce Analysis from California Division of Water Resources.

d. Analysis from San Bernardino County Flood Control Distriet.

e. Analysis

Riverside, Calif,

from Salinity Laboratory, U. S. Department of Agriculture,



Table 3.~ Description of water wells in part of the
western MoJjave Desert, Calif.~-Cortinued

(Measurements from May 1953 through August 1954)

Middle MoJjave Valley-~Continued

78

Chemical quality

tAltitude of ¢+ Depth ¢ Depth
Well :land surface: of well : to water : Specific : H
mumber : (£t above : (£t below : (£t below :conductance: Boron : Boron
: sea level): 1sd) 1sd) :(micramhos : (ppm) : factor
: : at 25°9C) : ;
10/3-274L 2,18 - 83.00 - - -
27RL 2,18 280 100.10 - - -
27R2 - 126 - cl,500 0.3 0.2
27-3 - 43 - e551 o2 ol
28A1 - 75 36 1,2&) 105 102
28A2 - - - - ) - -
283}. bad - ad 2,5’4‘0 2.2 .9
28c1 2,165 60 L1.72 - - -
28c2 2,165 - 42,66 - ‘- -
28F1 2,169 - 48,40 536 5 o9
10/3-28151 - 250 - - - -
2832 2,174 - - - - -
2813 2,167 184 L5.25 - - -
2811 2,175 - k9.32 - - -
2812 - - - - - -
10/3-25ML - 2,204 100 a800 .6 .8
30P1 - 121 63 - - -
30 2,222 90 - - - -
3042 2,219 104 60.80 968 1.3 1.3
30R1L 2,220 8o 62.05 - - -
10/3-32C1 2,219 - 65.24 - - -
33A1 - 108 - - - -
33Cc1 2,199 ok 63.10 532 1.1 2.1
330 L - 108 60 - - -
34E 2,214 155 70 - - -
10/3~34H1 2,207 - - - - -
352 - 216 55 d1,890 o5 «3
358 2,203 - 92.40 - - -
35F1 2,197 154 - a830 2 2

C. Analysis from California Division of water Resources.

d. Analysis from San Bernardino County Flood Control District.

. Analysis from Salinity Laboratory, U, S. Department of Agriculture,
Riverside, Calif, .
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Table 3.~ Description of water wells in part of the
western Mojave Desert, Calif.--Contimued

Middle Mojave Valley--Continued

(Measurements from May 1953 through August 1954)

Depth : Depth Chemical quality
of well : to water ; Specific : :

:Altitude of
Well :land surface

e 9¢ 990 e e o

mumber : (£t above £t below : (£t below :conductance: Boron : Boron
: sea level) 1sd) 1sd) :(micromhos : (ppm) : factar
: : .+ at 25°C) : :
10/3-35H 2,190 - - - N _
35P2 2,228 - 75.90 - - -
35RL 2,196 - - - - -
35-1 - - - 06324- 0.2 0-3
35-2 - - - el57 ol 2
10/3-36C1 2,18 154 56400 - - -
36PL - < '3 - - -
10/b=2kJ1 2,201 102.0 57.10 - - -
2541 2,194 54,0 47.25 - - -

c. Zpalysis from California Division Of Water Resources.
e. Analysis from Salinity Laboratory, U. S. Department of Agriculture,

Riverside, Calif.



Teble 3.~ Description of water wells in part of the
western Mojave Desert, Calif.-~-Continued

Harper Valley

(Lvleasureren‘bs from October 1952 through June 1954 )
Depth Chemical quality

‘Altimde of : Depth @
Well tland surface: of well : +to water : Specific :
muzber : (£t above : (Pt below : (£t below :conductance: Boron : Boron
t sea level):  1lsd) ' : 1sd) :(micromhos : (ppm) : factor
: . : : at 25°C) : :
10/3- L@ 2,100 - 46.20 - - -
: 651 2,0&1* L dry eSOll- 002 0.’*
10/4= 371 2,129 - 150.73 - - -
3Ql 2}131"’ - 153.20 L - -
8r1 2,194 790 110 cl, k70 .9 .6
10/5- 3@. . 2,25k 350,0 . ©223.18 - - -
331 - - - - - -
10/6- 3F1 2,455 - 213.00 - - -
SEL 2,k75 300 - - - -
SE2 2,475 340 : - - - -
10/6- 523 2,h72 Lho - 2,120 2.9 1.k
5Eh 2,kT2 | 262 195.00 - - R
SES 2,475 285 175.23 = - -
571 2,475 234 - - 195 - - £.3.
6L1 2,500 - 192,00 - - -
11/3~ 700 2,082 123.1 55455 - - -
21RL 2,063 - 55,94 - - .-
28R3 2,074 i 26.00 - - -
30AL 2,031 200 flowing aséo 3.4 5.2
11/3-3042 2,033 - flowing - - -
32P1 2,050 35 9 - okt -
32p2 2,050 50 © 0 11.h0 - - -
3231 - 38 16:!: - - -
33m - 206 - TS . <6 1.3
11/3-34F1 2,087 - 36.73 - - -
11/k4- hR1 2,036 - 35.07 - - -
5=l - - 28 el, 880 6.5 3.5
6ML 2,051 - 47.55 - - -
13-1 - 768 38 el,h450 1.2 .8

C. Analysis from California Division of Water Resources.
d., Analysis from San Bernardino County Flood Control District.
e. Analysis from Salinity La.horatory, U. S. Department of Agriculture,

Riverside, Calif.
f. Record from owner.



Table 3.~ Description of water wells in part of thne
western Mojave Desert, Calir.-~-Continued

(Measurements from October 1952 throu

Harper Valley--Continued

gh June 1954)

81

Chemical quality

Ce

Riverside, Calif.

f.

Record from owner,

:Mititude of : Depth : Depth = :
Well tland surface: of well : +to water : Specific :
mumber  : (£t sbove : (£t below : (£t below :conductance: Borom : Boron
: sea level): lsd) 1sd) :(micromhos : (ppm) : factor
: : ‘ : : at 259C) : . :
11/4-18c1 2,030 - 81.30 - - -
1971 2,060 500 - 178.70 c3,580 1.0 0.3
19HL 2,039 210 108.60 - 1.k -
1911 2,066 350 144,60 - - -
1SRl 2,046 - 125.00 - - -
11/h-29R1 2,052 1500 97.70 - - -
29-1 - 253 38 el,2k0. " 1,17 1.0
30C1L - 180 149.30 - - -
- - 3CEL - 588 - £1,578 - -
3o - 500 - £1,677 - -
11/%-3032 2,113 500 159.20 cl,567 1.3 - .8
- 30P: - - 1L47.20 ‘- - -
303 - - 134,10 T - - -
31A1 2,076 300 128.10 da1,500 «9 .6
3071 - 225 12k.80 - - -
11/k-3201 - 272 131.70 c983 6 .6
33GL - 310 - cl,%70 1.0 o7
33QL - 350 - - - -
35& - - : 30068 - - -
11/5- 281 2,110 158.0 99.65 - - -
11/5~ 282 2,110 - 98.82 - - -
2l 2,1k5 - 132,10 - - -
1331 2,03}4‘ Ld 81".60 - - -
131 2,058 285 135.82 - - -
1km 2,062 153 25.10 7,300 8.7 1.2
11/5-24A1 - 300 - - - -
ka2 - 250 .- - - -
okl - 250 160t - - -
2)_4.0.1 - 250 - Cl,280 09 07
2kg2 - 575 - - - -
Ce ~Analysis*fiom‘éalifornia Division of Water Resourcese.
d. Analysis from San Bernardino County Flood Control District.

Analysis from Salinity Laboratory, U. S. Department of Agriculture,
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Table 3.~ Description of water wells in part of the
western Mojave Desert, Calif.--Continued

Harper Valley-~Continued

(Measurements from October 1952 through June 1954 )

Depth : Depth  : Chemical quality
of well : +to water ! Specific :

tAltitude of
well :land surface

Oc' *e e ae 00 oo

mwber : (£t above (£t below : (£t below :conductance: Boren : Boron
: sea level) lsd) 1sd) :(micromhos : (ppm) : factor
: ' : : at25°C) : . e
11/5~24P1 - inn - f15610 - . -
4Rl - - - £1,507 - -
35NL 2,212 288,0 194,10 - - -
11/6-1711 2,576 618 330.3 1,570 20 13
17P1 2,577 - . 317.5, - - -
11/6-20A1 2,572 ‘72 B B 1,460 35 " 24
12/h-34C1 2,131 375.0 - 136.55. - - -
32/k1-1571 2,775 300 203.50 992 1.k 1.h
32/43-2811 2,196 - spring cl,0k0 . . .7 .T

C. Analysis trom Califormia Division of water Resources.
f. Record from owner.



Table 3.~ Description of water wells in part of the
western Mojave Desert, Calif.--~Continued

(Measurements from February 19

Cuddeback Valley

53 through August 1954)

.

Chemical quality

tAltitude of : Depth : Depth :
Well tland surface: of well : to water : Specific :
number : (ft above : (ft below : (ft below :conductance: Boron : Boren
: sea level): 1sd) : . 1sd) :(micromhos : (ppm) : factor
: K : : at 25°C) : K
29/41-34K0 3,475 | 180 38.25 - - -
30/41-36G1 2, 319.2 235.30 548 0.5 0.9
30/k2- 4E1 2,615 210.0 107.32 - - -
"~ 5K1 2,650 - 122,38 - - -
SPl 2, 650 125 ol‘l' 123 002 - - -
30/42~10L1 2,590 130 70.54 - - -
12F1 2,695 - 182,30 - - -
1871 2,435 - 99.43 - - -
20 . 2,63 - - 91.25 - - -
20X - - - 6,881 1.5 o2
30/k2-2tF1 - 141.10 673 0 -
30/53~ 2 - - 17.85 631 0 -
31/k2- 531 2,554 - 51.82- - - -




Table 3.~ Description of water wells in part of the
western Mojave Desert, Calif.-~Continued

Superior Valley

(Measurements from August 1953 thraugh February 1954)
: : : : Chemical quality

tAltitude of ; Depth ¢ Depth
Well ‘land surface: of well : to water : Specific :

rumber : (£t above : (£t below : (ft below :conductance: Boron : Boron
' ¢ sealevel): 1sd) : . 1sd) :(micromhos : (ppm) : factor
: : : : at 25°C) : :
30/45-35P1 3,082 - 145.00 - - -
31/!!'5- lc:’ - - 121020 - - -
15X 3,034 - 107.60 - - -
2kr1 3,026 - 106.63 - - -
31/46- 211 3,020 - 101.70 - - -
31/46-12P1 3,00k S 87.00. - - -
16J1 3,011 - 265 - 93.20 g2,519 0.9 0.4
211‘41 - . 107090 . - “ -
31/b7- 5RL 3,113 - 253.00 - - -

g. Adpa—ysis rrom U. 5. Bureau of Land Management.



Table 4.~ Selected chemical analyses of waters from the

western part of the Mojave Desert

(For source of analyses see table 3)

Antelope Valley

Well mumber 10/7-3D1 10/7~5A1 11/7-30G1 .
Constituents {parts per .million)
Silica (Si0,) o0 Ll 15

Calcium (Ca) 67 L8 19

Magnesium (Mg) 19 T 1

Sodium (Na) %00 330 215

PotaSSium (K) - 700 6.0 6-0

Bicarbonate (HCOC.) 240 162 - 192

Carbonate { LO«) 3 - 17 -

Sulfate (s% 360 27L 223

Chloride (CI) . 373 302 180

Nitrate (NO_) 10 5.0 5

mdas ide (4. ) 102 ‘08 106 .

Dis:,olved solids (Dis. sol. g '1,511-9 ) - 840

Hardness as CaCOy (Hardness - - -
Specific conductance (Sp. C.

(micromhos at 25°C; K x 10°) 2,070 1,810 1,190
Percent sodium (% Na) 73 82 Th
pE ToT 8.1 7.8
Boron factor(_prm B ) 2,2 1.2 1.1

(E.c. x 103)
Water temperature (°F) - - - -
Well depth in feet (Depth) 240 - 675
- be22-53 - 4-22-53

Date of collectiocn (Date)




Table k.~ Selected chemical znalyses of waters from the
western part of ths Mojave Des=~g--Continued

(For source of analyses see table 3)

Antelope Valley--Continued

Well No. -11/7-3284’11/8-2m1 ‘11/8-2n2 11/8-11D2°11/8-20H2°11/8-22m1

Constituents (ppm)

50, 58 T2 60 66 A 61 25
ca 5h 30 38 35 b 29
Mg 8.0 . 8.5 10 9.8 15 . 8.9
Na 280 125 128
K 5.0 6ot 5.0 10.0 11 6.2
Hco3 - 235 201 205 193 185 207
co - . - - - -
sop 256 87 93 0 93 95 - 18
cL 231 83 90 89 63 . 167
NO . 20 o - - - 1.3
B3 2.7 .6 .6 .5 1.0 1k
F B 102 .9 ) " . had - 06
Dis. sol.l,C80 536 590" 568 513~ 709
Hardness - = - B T X o L - 109
Sp. C. 1,530 805 871 78 6T 1,150
% Na 79 T0 68 69 sk 79 :
pH 7.8 8.2 8.1 8.0 TT 8.0
B. factor 1.8 -7 .7 .6 1.5 12.2
op 72 T2 L 75 - 69 T0
Depth 300 400 336 51k 500 -
Date 4.22.53 4-2-53 2-24a53 2.2Lk.53 2-24~53 Y252
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Table 4.~ Selected chemical analyses of waters from the
western part of the Mojave Desert~--Continued

(For source of analyses see table 3)

Antelope Valley--Continued

WellNo. 11/8-24D1111/8-2671711/9-22q1 }11/9-2381 '11/9-3101 }31/41-31 M.

Constituents (ppm)

Si0s 8.0 25 58 8.4 36 17
Ca 32 54 . 38 7.6 | 76 30
Mg 5.0 12 36 2.6 13 5.2
Na 457 216 8 205 175 134
X 8 9,0 1.3 6.0 T.T 6.5
HCO 15 198 166 226 198 128
c033 357 s - 10k . 4 -
SO, 162 231 139 176 11 sk
cl . 239 192 . 87 . 68 = 25 %
NO, 3.5 - st - 3.6 -
B 31k 1.3 l.2 = 0.3 3 .6
F 102 - ) 03 »".. ’ -3 Lo
Dis. sole 2,500 87k 537 598 - T65 509
Hwéaess . - - 21F3 - 2,4-3 ) -
Spe Ce 1,990 1,350 896 96k 1,300 806
% Na e 13 k2 ok >80 76
pH 8.8 TT 7.9 8.8 7.7 8.0
B. factor 158 1.0 1.3 3 .2 T
oF - 68.5 69 66.5 - 68 N
Depth 315 400 - 200 200 340
Date ko653  2-25-53 o252 2-24-53 4552 2-17=53




Tzble 4.~ Selected chemical analyses of waters from the
western part of the Mojave Desert-~Continued

(For source of analyses see table 3)

{ - Antelope Valley--Continued

Well No. ° 32/39-U11

Ccnstituents (ppm)

510, i 50
Ca 11
Mg -
Na 393
K Te5
. HCO , o - 606
co,> 12
Sog, : 256
Cl 90
XO 2.5
B 3 3.3
F ' . l‘l‘.o
DiSo‘ ‘Sclv . . -
Hardness -
Sp. C. | 1)700
% Na 96
PH 8.3
B. factor 1.9
OF . -
Depth 237.0

Date 5=T-53




Table 4.~ Selected chemical analyses of waters from the

western part of the Mojave Desert--Continued

(For source of analyses see table 3)

Frgmqnt Valley

%

well No.

Constituents (ppm)

4.0

:12/10-3 5P} :29/38-2TRL §29/ 39-20Q1 ;29/39-3091 30/37-12M1.130/37-224

510, 25 - 3k Sk 30
Ca 19 23 95 50 53 164
M.g lhO 7.0 96 37 ’ 302 c. !'".0
Na 1h3 166 160 1kl T34 602
X 3.0 3.0 L 9 6.0 4,0
HCO3 210 207 298 227 196 S 102 -
CO - - bad - - -
scg 99 Chk 698 138 93k 999
cL- T0 87 24 187 ko7 - 480
O, 2.5 5.0 1.0 5.0 2.0 o7
B~ .1 .8 .9 1.3 33 1.8
F 1.6 .8 o5 .8 8.0 4,0
Dis. sol. - 506 - Tk - -
Earén=ss - - - T .- - -
Sp. C. 738 882 1,710 1,130 3,480 3,500
% Na 82 8L 36 53 97 76
pH Te5 8.2 TeT 8.2 Te5
B factor oL «9 5 1.2 9.5 5
oF - - 12 7545 - 70
Depth 271.8 spring spring 265 - 160 : .
5-7-53  W-23-53  3-12-53  k=23-53  8-19-53  3-11-53

Dete




Table L.~ Selected chemical analyses of waters from the
western part of the Mojave Desert--Contimed

(For source of analyses see table 3) -

Fremont Valley-~Contimied

Well No. §30/ 37-2m:30/37-2hm:30/37-26'm§3o/37-3601;30/37-361\.‘1f3o/38-hm,

Censtituents (ppm)

510, 50 ko 26 %0 3L 65
Ca &8 - - 66 Y 57 58 148
Mg T2 19 2 - 16 15 30
Na 113 80 78 82 89 653
HCO, 275 29k 315 176 156 123
003 ' ) - - - - ) - -
SOy, 17k 135 109 121 128 1,100
gRoel L8 32 26 & 103 501

¥03 2.0 2.5 3.7 6 3.5 1.5

B | 2.8 "l.0 .6 .7 1.0 - 20

F - 106 ' 106 . 07_ ) .ll-.‘ - o2 - . 2.)-[- ,
Dis. scl. e - e - -
Hal‘fdness - - - - - -
Sp. C. 8n 796 798 762 856 3,750
% Na sk 41 by L kg 90

PH TeT Te5 T.6 TT TT 7.8

B factor 3.2 1.3 .8 .9 1.2 5.3
op - - 66.5 75 8L.5 -
Depth 211 13 - - 840 -

Date 5=T=53 5=T=53 3-17-53 3=11-53 3=11=-53 8-19-53




Table 4.~ Selected chemical analyses of waters from the

western part of the Mojave Desert--Continued

(For source of analyses see table 3)

Fremont Valley--Continued

7

Well No. -30/38-8J1 °30/38-19ML°30/38-20BL ‘30/38-21DL ‘30/38-24F1 130/38-32mL

Constituents (ppm)

SiCo (P 39 [P) trace 30
Ca 59 68 69 T3 1,670 837
Mg ik 1k 13 17 36 370
Ha 1,630 7 84 70 3,220 589
K 1k 2 6 6.7 36 10
HCO 263 284 300 253 61 155
0033 - - - - - -
SOj, 535 - T122 122 - 13k 852 1,660
o 2,130 26 .33 33 - T,320 2,120
NO, 5.0 1.3 R 1.5 5.0 5.0
B ~ 2.6 .)'l' lol .2 51 3.0
F 1.6 1.6 .8 1.6 3.2 RN
Dis. sol. - - - - - -
Hardness - . - - - -
Sp. C. 7,380 728 790 738 20,000 7,900
“Na ok L2 L 38 62 26
7.6 T.7 7.9 7.6 Te9 T3
B factor oA o5 1.k 3 2.5 .
82.5 TL - 67 - -
Depth - 1,190 180 - 550 Lo
5-6-53  5-13-53  3-12-53 5-6-53 5-6-53 5-6-53
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Table 4.~ Selected chemical analyses of waters from the
western part of the Mojave Desert-~Continued

(For source of analyses see table 3)

[
Fremont Valley--Continued

Well No. §3o/38-3h01:‘30/397-5m f31/37-1hL;f31/37-35n1:32/37—11+m.§32/37—2kr:2

Constituents (pom)

510, 20 2.5 28 30 26 27
Ca 355 145 62 62 29 - "
Mg 9,8 36 1k 1k T 15
Na 73 hs2 79 112 125 136
X L,0 13 N 3 L 2
HCO 107 151 164 123 218 218
cog> - - - T - -
S0y, 55 303 -7 119 129 93 113
cL g2 778 88 158 9 11h
NO3 3.0 500 1.0 2.9 1.0 2.0
B .8 l"o6 08 l-.O 1-3 1-2
‘¥ .L!' .’4‘ .l 03 094 07
Dis. sci. - - - - - -
Hardness - - - - - -
Sp. C. 1,900 3,080 783 1,010 808 . 935
4 Na 15 7766 Lk > "5k 72 63
T.6 Te6 7.6 7.9 7.9 7.8
B factor b 1.5 1.0 1,0 1. 1.3
82 - T2t 8 - 80.5
Depth 367 259 - - - -
Date 5~6-53 5-6~53  3-10-53  3-10~53  3-10-53  3-10-27




Table L.~ Selected chemical analyses of waters from the

western part of the lMojave Desert--Continued

(For source of analyses see table 3)

Fremont Valley--Continued

93

Well No. :32/38-10P1°32/38-32M1°

Constituents (ppm)

8105 20 28
Ca 27 21
Mg 13 8
Na 256 178
X 38 -2
HCO3 971 258
Cco - 12
08 5 10k
c1 4 93
NO3 05 .8
B 05 06
F o 1.8
Dise. soi. - -
Hardness - - -
Spe C. 1,720 957
% Nea 78 8
PH TT 8.6
B factor 03 .6
op - -
Depth 200 -
bate 5-T=53 3-10-53 i




Table 4.~ Selected chemical analyses of waters from the

western part of the lMojave Desert-~Continued

(For source of analyses see table 3)

Middle Mojave Valley

74

Well No. - 8/3-kml

S 9/2-1TEL | 9/2-19R1 © 9/3-1m ] 9/3-uEL

: 9/3-13m

Constituents (ppm)

Si0o - - - 20.8 27 -
Ca . -84 28 11 L7 L6 L5
Mg 19 T L T 9 8
Na 120 115 135 50 56 90
K 305 3.7 2.6 - - 3.0
HCO 273 229 o 250 205 212
0033 - T . - -~ - -
SOg, 166 101 ~ 85 - - 35 - - . b1 - 178
l 1 43 Ly 3k b7 62
NO3 709 2.0 2.5 6.6 5.0 0
B 3 RS . Jd .2 o1
F 9 k.0 2.0 o7 .6 1.2
Dis. 5010 668 )-l-50 . 1"02 Lad - I“'02 .
Hardness - L - - - “o-
Sp. C. 980 691 638 Ko 580 619
% Na L8 70 97 43 45 58
pH T.9 8.0 8.0 8.2 ° T«9 TeT
B factor 3 .9 .6 #2 «3 -]
oy - - - - - - .
Depth - - 146 - 28 212 .
Dete L-20-5L 5-6=54  L-20-54 = 3-27-52 2-3=52  L4-20-5k




Table k.~ Selected chemical anaslyses of waters from the

western part of the Mojave Desert--Continued

(For source of aneslyses see table 3)

Middle Mojave Valley--Cortinued

75

9/6-34B1L

well No. : 9/3-2431 | 9/3-26HL : 9/3-28R1  9/3-3kc1 i 9/3-3kmL
Constituents (ppm)
S10, - - 29 - 37 -
Ca 19 20 R To) 111 70 2
Mg 3 6 10 19 19 5.5
Na 115 123 60 17 125 312
X 3.7 4.1 1.9 . 2.5 2.k 5.6
HCO a5 .203 . 173 292 268 138
C033 - - - - - -
SOy, L2 117 . 67 256 . 153 316
-C1 Lo Lo. 39 127 95 olily
NO, 0. 6.0 3.h Lok - 2.6 1.0
B ol .6 0 5 1.1 1.0
F 2.0 2.2 ol .7 .8 ol
Dis. sol. 373 L20 - 782 - -
Hardress - - - - - -
Spe C. 569 619 521 1,320 1,020 1,600
% Na 8L 'l 50 k7 T 52 8
pH 7.9 8.0 Tolt 7.5 Te5 7.3
B factor o7 1.0 0 . 1.1 .6
op - - - - 69 -
Depth - 202 - 104 - 106.5
Date 4-20-54%  L4-20-54 = 5-26.54 = 4-13-5h4 5-T-5%  5=15=53




Table 4.~ Selected chemical analyses of waters from the

western part of the Mojave Desert-~Continued

(For source of analyses see table 3)

Middle Mojave Valley-~Continued

96

Well No. :10/2430Q1 110/2-33q1 [10/2-35R1-} 10/3-271 | 10/3-2q1 [10/3-1%m

Constituents (ppm)

. 810, 17 - - 29 18 31
Ca 28 50 56 7 o7 34
Mg 3.0 16 9 22 2.1 8.k
Na 36 8h 68 823 364 60
K - 3.1 - 3.2 2.2 -
HCO3. 154 298 201 203 12k 187
CQ - - - - '- - -
soi : 17 - 66 14 602 265 37
'CL 23 39 28 807 321 bl
NO3 2.5 16 1.5 .3 0 345
B 1 .1 2 9.2 5.0 0
F 06 1.0 o3 ""00 . 800 06 ’
Dis. soie - - 398 - - -
Hardness - - - - - -
Sp. C. 310 s 63k 3,610 1,790 500
% Na kg 59 L6 90 92 52
pH T.6 Tk 7.7 Tk 8.0 8.0
B factor o3 1 3 2.5 2.8 o]
op - - - - - -
Depth 110 115 - 8o 68 -
Date 31352 12-15-51  12-14-53 ~12-1ki53 2-6-52

6~53




Table L.~ Selected chemical analyses of waters from the
western part of the Mojave Desert--Contimied

(For source of analyses see table 3)

Middle Mojave Valley—QContinuad

Well No. [10/3-24ML 110/3-27m0 ‘10/3-2TR2 110/3-2841 110/3-29ML 110/3-30Q2

Constituents (vpm)

510, - 27 - b 50 .35
Ca L7 37 173 117 19 18
Mg 3.7 9.5 26 27 12 6.4
Na 62 68 103 12k 132 182
Ky l.O - ' 3-9 ’ 3.9 - 2.9
HCO 168 196 280 18 . 119 196
_003;33 - - T T - e T -
50, 59 52 - e 301 - Nk 179
cx 52 L8 185 - 1k2 T2 90
NO- 2.5 2.0 11 3.6 2.0 0
B~ ) 2l 51 3 1.5 .6 1.3
¥ 5 o7 3 .. 0 . 9 1.2
Dis. sol. 305 - 1,180 - - - -
Hardness - - C - ’ - T e e
Sp. C. : 518 . 550 1,500 . 1,280 - 800 968
% Na 50 5k 30 b1 75 85
PH Tk 8.0 T4 7.3 8.1 T.3
B factor o2 2 o2 1.2 8 1.3
OF - - - 69 - 70.5
Depth 121 126 75 100 104

Date 4o13-54 - 2=6-52  h=13-5hk = 5~25-5k 2-6=52  h=22-54




Table 4.~ Selected chemical analyses of waters from the

western part of the Mojave Desert--Continued

(For source of analyses see table 3)

Middle Mojave Valley--Contirmed

Well No. B 10/3-33¢1° 10/3-35c1°

Constituents (ppm)

98

Sio2 57 22
Ca 27 246
Mg 8.5 38
Na L 170
K 3.3 5.4
HCO3 159 371
003 - -
sou 63 ot
c1 L7 253
NO, 0 17
B 1.1 5
F R 5
Dis. sol. ~ -
Hardness - -
Sp. C. 532 1,890
% Na | . .62, .33
pH T3 Tolt
B factor 2.1 3
Op Tre5 -
Depth gk 216
Date Y22.5h 3=li~52




Table 4.~ Selectad chemical analyses of waters from the
western part of the Mojave Desert--Continued

(For source of analyses see table 3)

Harper Valley

e oo

Well No. ; 10/4-8PL ; 10/6-5E3 , 11/3-30A1; 11/3-32P1; 11/3-33M; 11/4-19M

Constituents (ppm)

510, - 57 364 .35 - 34,8 _. 35.2 .
Ca 19 43 1.72 47 22.8 = 155 °
Mg Iy 13 .52 14 5.68 30
Na 310 426 143 ol 72.2 616
K 5.9 3 ' 1.40 K .90 1
HCO, 134 304 . 219 2oL 167 262
CO - ll ) 3900 ' - : - . - .
sog 173 - 318 1 36.7 77T k9.0 248
CiL -7 305 - 335 32.0 T3 © 33.0 982
NOg 6.3 20 3.97 1.20 0 9.8
B - .9 209 3.}"' . oh’ 06 . l-]‘l‘
F 1.0 1.6 1.60 ol 1.2 0
Dis. sol. 860 1,360 426 53 - -
Eardness =~ = L el - - .. - R
Spe Ce. 1,k70 2,120 660 - L6k -
% Na 90 85 97 Sh 68 T2
pH 8.0 7.8 9.2 7.6 T+5 7.8
B faC'tor 06 loh 5.2 ad 103 -
op - - 6l 73 69.5 T
Depth 790 Lo 200 35 206 210
Date 6-15-53  L=17-53 2-6-52 6=54 5a5=54  6-29-5k




Table 4.~ Selected chemical analyses of waters from the

western part of the Mojave Desert--Continued

(For source of analyses see table 3)

Harper Valley--Continued

/o0

Well No. 11/h-30M2 11/4-31A1 '11/b-3201° 111/4-3361 [11/5-14R1

11/5-24G1

Constituents (ppm)

Si0s - 78 - - 66 -
Ca 66 46 36 ho . 170 18
Mg 12 Tk 10 5 56 L
Na 290 260 180 290 1,510 290
K . 5.9 - 4.6 5.9 3.6 3.8
HCO3 220 173 166 RN 486 237
co - - - - - -
SOS 2ha - 240 155 207 1,220 129
c1 280 235 151 275 1,590 oL3
MO, 10.9 7.9 9.4 11 10.2 13
B - 1.3 .9 06 ) loo . 8‘7 ’ '9
F 08 08 : ° 1.0 . 102 ’ 08 . 1.2
Dis. sol. 1,080 952" 688 905 - 875
Hardness - - 6 .8“ B -
Spe Ce 1,570 1,500 983 1,470 7,300 1,280
% Na (e A 69 90 8k 91
PH T.3 7.8 7.5 8.k Tl T.7
B factor . .6 . o7 1.2 o7
F 73 - - 7 - T4
_Depth 500 300 272 310 153 250
Date 6~12-53 2-6=52 6-12-53 6-23~53 T 6=16-54 6-12-53"




/01

Table L.- Selected chemical analyses of waters from the
western part of the Mojave Desert--Contimued

(For source of analyses see tzble 3)

Harper Valley-~Continued

Well No. ° 11/6-1TL1°11/6-20A1 ‘32/b1-1531°32/43-2801°

Constituents (ppm)

§i0, 22 19 31 -
Ca 27 19 . 35 nY
Mg . T.0 10 8 7
Na 269 259 162 188
K - - 2 4.8
Eco3 ' - . - ‘ 210 - 122
CO3 - : - - -
SO, 138 178 138 - 3QL
cL 184 2ko 95 99
N03 - - 907 2o’+
F. 8 0 1.0 2.6
. Dis. sol. 1,620 | §h6 B - : hus
Hardness 95 90 - -
Sp. C. 1,570 1,460 992 1,00
% Ne - - 75 75
PH 8.2 T.8 T.7 7.8 -
B factor 13 24 1.k o7
OF - - - -
Depth 618 n2 300 spring

Date 1950 1950 3=1-53 1-11-54 ©




Table 4.~ Selected chemical agglysés of waters from the
western part of the lojave Desert--Contimued

(For source of analyses see table 3)

Cuddeback and Superior Valleys

102

Well No. '30/41-36G1}30/42-201°30/42-24F1 30/43-2m0 {31/46-1601 "

Constituents (pom)

3102 13 - T.3 22 -
ca 23 L6k 12 49 b1
Mg 546 85 .6 5.6 52
Na 100 866 128 78 300
K 3.0 15 12 2.0 13
HCO, 151 88 157. 261 120
CO3 10 - 15 - -
SO, ol 56 20 17 156
cl 61 2,310 104 61 672
N03 - 500 03 '3 13
B o5 1.5 0 0 9
F C - ’ 08 0_8 .8 ’ 2.0
Dis. sol. 38 - - - 1,720
Hardness - - - - -
Sp. C. 548 6,880 673 631 2,526
% Na T2 55 .83 53 . 56
pH ’ 80)'" 8;0 8.6 7.9 702
B factor 9 2 0 0 oAt
OF T2 70 - - -
Depth 319.2 - - - 265
2-1%753 4~29-53 . 8-19-53 8-19-53 1-12-5k

Date




